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explanation of the features capabilities system architecture, and technical characteristics a^ ueli as 
genemi reference data "The information is presented in twebe chapters and three appendixes 

(, luptci' I C oimeas ,i iienerai description and specification^ ol the units canpnsrig trie Rainivo 

] (K* computer 

C hapier 2 PnaidcN base operator information, including use ol" the ke>b< .arc and Set-l p niuu^ 

1 01 setting or changing the computer operating characteristics 

Chapter a Describe-- the functions and interaction of each hardware unit at the Astern level 

Chapter 4 Contains the technical description uf the system module 

C hapier 5 Contains the technical description of the RX50 controller module. 

Chapte- C ontain^ the technical description of the RX50 diNkene drbe 

Chapter 7 C ontain> the technical description \^i trie power suppi> and fan assemble 

Chapter n Contains the technical description of the LK201 keyboard. 

Chapter l * Contains the technical description of the VR20I video monito" 

Chapter 10 Describes how to test and troubleshoot the Rainbow 100 computer usng either the 

internal ROM-based or diskette-based diagnostic programs. 

procedures for modules and mechanical assemblies. 

Appendix \ Contains a. recommended spare parts list and ordering information lor part- and 

computer reference manuals. 

Appendix B Contains a list of ROM-based and diskette-based diagnostic error message 

Appendix (. Contains a ginssos of terms, aerorn nis, and abbreviations used in ths manas, 
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Many terms used in this manual arc written out the first time they appear, followed by an abbreviation or 
mnemonic in parentheses. Thereafter, the abbreviation or mnemonic is general!} used. 

the Shift key). Note that <Return> represents the Return key, and to press <Shift/A> means to hold 
down the Shift ke\ and press the A key at the same lime. 
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CHAPTER 1 
INTRODUCTION 



NOTE 
I he Kainho» 100 computer described in this manual 
is model P( '100 \ and should hate been installed 
according to instructions in the Rainbow 1 " 100 
Installation Guide, 

1.1 GENERAL DESCRIPTION 

8-bit or lo-bil application programs using the CP/M "-86/80 operating system 

The baMC Rainbow 100 computer consists of: 

• A \ idee monitor 

• \ keyboard 

• A dual processor lZ80A' K and 8088 1V1 ) 

• 64k bytc>* of main niemor> (expandable to either I 28k bytes or 256k byte>) 

• A standard dual-di>kette drive containing BOOK bytes of on-line auxiliary memory on two 5-/ 
on-line auxiliary memory 

sweni unit, figure 1-1 >how> the Rainbow 100 computer in two views: with the system unit portioned 
horizontally and with the system unit portioned vertically in the optional floor ^aiand. 
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Figure 1-1 Rainbow 100 Computer 



1.2 PHYSICAL DESCRIPTION 
L2.1 Video Monitor 

necessary, clean the screen with the cleaner provided,) 
connection for the keyboard and has the folio wing features: 



24-line X 80- or 132-coiumn display 

Jump or .smooth scrolling 

Double-height character (by line) 

Double-width characters (b> line) 

Normal and reverse \ideo i.b\ character} 

Boldface, blinking, and underlined character (b\ character) 

Dark or light >creen background 

Auto-screen blanking 

Brightness and contrast controls 



Figure 1-2 >hov\,\ the brightness and contrast adjustments located ^m the back of the monitor 
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Nauru 1-2 Brightness and Contrast Control 
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1.2.2 The Keyboard 

The Rainbow 100 computer has a low-profile keyboard with 105 keys, as shown m Figure 1-3. The 

Next Screen) and the cursor "control keys (j, ], —, — ). On the far right is the numeric keypad. 
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NUMERIC KEYP; 



Fieure 1-3 Kevboard Controls and Indicators 



Across the top of the ke\ board are the special function keys. Included in these ke\s are the Sei-l p kc>. 

applications" thai use this ke> , The Do key separates the ^execute" function from the "carriage return'" 
function within an application program that can distinguish between these 1 unctions. 

Also included in the top row are the special function keys for different types of applications— word 
processing, electronic mail accounting spreadsheets, etc. These key can be custom labeled with a 
removable strip for each application. 

1.2.2.1 Keyboard Features - The keyboard has the following features: 

• A low profile that allows access to the dual-diskette drive in the system unit, should \on wan: to 
place the two components on the same table or desk. 



Kcvclick sounds as the keys are pressed. You can adjust the keyclick volume or turn 



I! 01 



A keyboard tone generator that produces a margin bell. The tone volume is also ad 



lU-uaOi 



Auto-repeat of all keys on the main keypad array the numeric keypad, and the function key 

(including Space. (3D- and Tabl Exceptions are the Return key and an\ ke> used tn c^nnine;;-: 
with the Control key. 



bit processor detects whenever a ke\ is pressed and transmits the event to the system module. 

in operation. The functions indicated are; Hold Sereen, Lock. Compose, and Wait. During norma! 
operation, the hg'hN na\e the i^lhmmg meaning when the> are on 



Indicator 

Hold Screen 

LoCk 

Compose 

W ait 



Meaning 

The Hold Screen ke\ has been pressed. New data will not be added to the momtor\> 

screen until \ou press Hold Screen again. 

The Lock ke> has been preyed, enabling cap-* lock mode. 

The ("ompose Character ke\ has been pressed (for special applications onl\ ) fCP^M- 
M> SU doe^ not support this ke\ , ) 

ke> board transmi>Mon \)a^ been icmporanK Mopped b\ the >\ > ■ c!i 1 if' this light in on. 
an\ additional characters t\ped are lo.>t. "1 he ke\ board beeps once lor each ke> 
pressed 



The hghlo can al>o signal error conditions. All lour lights Hash when the power-up selftest fail.v 

f .2 J 1 he SNstem I nil 

The \\stem unit, shown in Figure 1-4, contains the power supply, the system module a dual-diskette drive, 
a fan, and the ssstem power switch, This unit can be placed horizontally on a deT or vertical!} in the 
•■p'O'-Tu:; ;';■.-. o m.o'O 
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Figure 1-4 Swem I 'nit Controls and Indicators i Front) 



Placing the svstem unit in lhe floor stand decreases the amount of desk space needed by the personal 
computer. The floor stand also keeps the unit fixed and allows it enough airflow. 

necting the cable.v The system module slides out the back of the s\stem unit. 
lions line). PRiNTER.^and VIDEO (for the monitor cable). 
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failure 1-5 System Unit Controls and Indicators (Rear) 



Seven LEDs at the back of the system unit indicate the source of any problem with the computer. The 
LEDs provide a backup to error messages and arc especially useful should the monitor fail. 

1.2.3.1 The System Module - The system module, located inside the system unit, is made up o! 

mounting a memorj exten^on option and other option* as they become available, 

You can expand the system module's memory by adding a 64k byte or a 192K byte memor> extendi: 

option. The system module also ha^ a 24k byte ROM which contains diagnostic tests, a bootstrap 
program, and the terminal emulation program, 



The 62k bytes are shared with the 8088 processor. 

controls an> additional options that ma> be added to the system module. A screen memory and an 

attribute nieinon allow it m control the information on the monitor. 

1.2.3.2 The RX50 Dual-Diskefle Drive - The Rainbow 100 computer uses a compact diskette subs\v 

*•;■■ -a--- 400 K b\ le** ;■! \\:\ ■ ^r tiki I ]= -:i 

The dual-diskette drive has two spindles that are turned by the same drive motor. The drive accesses its 
two diskettes b\ a single-head carriage assembly, which is moved b> one stepper motor/lead screw 
combination 

notch on the side of the diskette's protective cover to see if the diskette is write protected. If this notch is 
covered, the diskette drive cannot write on the diskette. 

1.3 KKVITRF.S AM) CAPABILITIES 

The lolloping features are standard on all Rainbow 100 computers: 

• SellttM diagnostics with LLD readout 

• M)- or 132-coiumn udco display 

• o4k b\ le main me mors 

• NOOK b\tc auxilia r> storage 

• Buiit-in controllers tor additional diskette drive, printer, and modem 

• Programmable bit rate** 

• Hardware Software error messages 
The Rainbow 100 computer; 

• Operates CP/M or MS-DOS 



• 



• 



• 



Recognizes programs written for S- or 16-bit processors (Z80A or 8088) \^hen running CP/M- 
S6/NM 

Can be expanded to I 28 K b\ tes or 256K bytes mam memory 
Is RS-232 and RS-423 compatible 



• Supports an additional diskette drive 

• SuPP"'»> a" ^pii«'iv. : printer and r-r m-uiem 

• Provides optional color/graphics 

• Provides optional extended communications 
1.4 RAINBOW 100 COMPITER SPECIFICATIONS 
1.4.1 System Specifications 
Standard System: 
System I 'nit: 

Processors ' /HU x and S()SS Pressors 



Memory 

Printer connector 



Storage 

Video Output: 



Environment: 



Temperature 
Operating" 

Not operating 

Relative humidity 

Operating 



Not operating 
Mauneiie field 



S\ stern unit, kevboard. monitor, and operating system 



fs4K byte> 
Sena). RS-423 

Communications connector Speeds up to K200 baud with modem coniro'. Rv4P 

Dual-diskette drive P > 40()k bytc-i 
Monochromatic. RS-PO compatible 



Operating System: CP/\1-MPM> or MS-DOS 



Class A' air-conditioned office or light assembly arc. 

15' C to 32' C (59 (■ to W Pi 
-34' C to 60' C i~2^ I to 140 I ) 

20'"/ to KCP with maximum wet bulb 25 C P" P and 

minimum dew point 2' C (36 I J 



Not operating $'''< to 95'r (noneondensing) 

Altitude (maximum) 

Operating 2440 m (8,000 ft > 



9144 m (30.000 ft) 

The RX50 diskette may lo>e data when exposed to a 
magnetic field strength of 50 oer>ieds or more 



Maximum ulU^h-e temperature is reduced b> IS C per 1000 nHl I per 1000 m jbow slv knel Kaiv.pL- \ - - Ki 

i soon in. in," maximum temperature is 2 N ( (S2 f f 



1-K 



System Expansion: Three dedicated space* for option modules thai are user- 

installable 

Hardware Options: 

Additional mcmor> 64k or 192k bytes 

Second dual-diskette dri\e (2 > 400k bytes) 

An\ serial printer with the same FCC classification as the Rainbou IOC 1 computer (Class B). such as 

the*LA50 Personal Printer, LA 100 Letterprintcr 100, or LQP02 Letter-Qualm Printer 

Optional floor stand fur \erticai niounting of the s\stem unit 

1.4.2 Video Monitor Specifications 

Characters: ~ > g dot noitnv includes 2-dot de^ende^ 

Formal: 24 lines > Mo or 152 character 

Physical Description: 

Height >.: em i 1 1.5 in.) 

\\ idth 34o) cni I 1 3m 5 in) 

Depth 3i.l cm i 12.25 in) 

Weight 6,4 kg ( 14 lb) 

Cord !>> m iv ft) 

Adjustable Tilt: ■• 5' to ■ 25 

Video Format: Monochromatic, composite 

1.4.3 Keyboard Specifications 

Audio and Visual indicators: 4 lights and bcl! tone generator 

Cord: 1.9 m (o ft') coiled cord: 

4-pin. telcphone-t\pe modular connc. tors: plugs into back 

of monitor 

Physical Description: Low -profile, detachable 

Height 5 cm (2.0 in) at highest point 

Length 5? 3 cm (21 in» 

Width I o 1 cm 16.75 in) 

Weight 4 kg « 4.5 lb) 

ke\pad: Sculptured ke\ arra\ 

Home Ron Ke> Height 3 cm (1.2 in) above desktop 



Ke>s: 105 keys; matte, textured, concave surface 

Si/e leach) 1 .2" cm (0.50 in) >quarc 

Spacing 1.9 cm fO 75 in) cemer-to-eenter tsingle-width ke\s) 

Wobble Less than 0,5 mm (0,020 in) 

Force to activate 53 g to 79 g I LS o? to 2," o/); space bar in double tbo 

amount 

Travel to aemate Les> than 0.3 cm t'0.12 in) 

Numeric Keypad: IK keys 

Function Ke\v 36 ke\s. firmware- and software-driven: 20 function ke>^ 

horizontal!) petitioned below label strip 

Power: -H 2 V i 5''/ ('.' 400 niA, 4> \\ maximum 

1.4.4 S\slem I nit and Power Suppl> Specifications 

Physical Description: 

Heigh! 16.5 em <f\5 in) 

Length 4s. 3 cm < 19 in) 

\\ idth 3to3 cm i 14.3 in) 

Weight i. maximum) 13.6 kg (30 lb) 

Power SuppK T>pe: Transistor, switching-t\pe ac-to-dc eon\erter 

AC Input' Switch-selectable 

115 V (nominal) Single-phase. 3-wire. 90 V to 128 V rms: 4*7 H/ to 63 Lb 

line frequencv 

230 V (nominal) Single-pha>c\ 3-wire. 174 V to 256 \ rms; 4" H/ to 63 Hz 

line frequenc) 

Line Current: 3 A Kj I I 5 Vac 

1.5 \ (o 230 \'ac 

AC Power Consumption: 21 8 \V 

Regulated Voltages: ^5.1 V ±6'V" over the current range of 2.5 A to 1 1.5 A 

-+12. 1 \ r6'v over the current range of 0.6 A to 6 " A 
- 12 V zl''f over the current range of ().() A to 0.15 \ 

Circuit Protection: Circuit breaker, external!) accessible 



1.4,5 R\50 Dual-Diskette Drive Specifications 

Performance: 

I)i>kene\ per dual- 2 

di>kette dri\'C 

Number cf recording 1 

surface*, per diskeiie 

Storage eapaeux 400K bytes 

per diskeitc 

(SO tracks 

per track 5K byte* 

HO sectors) 

per ncci^ t 51 2 bytes 

'I ranker rale 250 bit.vs 

\veraiie ac^a^ lime 200 m> 

Functional Specifications: 

Rotational ^pced 300 r/min 

DchmIv 96 traek.s per inch 

Physical Specifications: 

Heigh: fc.4 em (3.3 in) 

\\ id! a 14,7 em 1 5.8 mi 

Depth 21.6 cm (JS.5 in i 

Weiah: 1.7 kg (3.S lb) 
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CHAPTER 2 
OPERATING INFORMATION 



2.1 IMROIM CI ION 

on ihe use of software or application programs. Refer to the Rainbuu 1 " WO L t r\ C/uidc lor thai 
information 

2.2 I Sl\<; DISKETTES 

1 I se onh RX50K diskettes formatted for the Rainbow 10(1 computer 

2. Alwavs handle diskettes b\ the label end 

3 Keep diskettes awa\ Irum magnets or magnetic tools. 

4 Insert diskette- >o that the orange arrow on the dUketle points to the orar^e strip ^ rt the : to oi i 

bezel, which becomes visible when the drive door is open. 

5, Never insert or remo\e diskettes when the power is off. 

(> Never remove a diskette when the LED on the front of that drive is on. 

7. Lse write-protect tabs for the operating s\stem diskettes and for other Cskeues xvu want to 
wroe ;'-..a;„.o. \v'0-;' ! rocv". labs arc available a; i:u;s{ computer -a\'- . 

2.3 POWERING IT THE RAINBOW 100 COMPITER 

Use ihe following procedure. 

1, Place the power switch on the front of the system unit to 1 (On). At this po;ru. the Rainbow 100 
computer tests its mam mention and looks for an\ hardware malfunctions If the power-up test 
is successful, the Mam System Menu I refer to Figure 2- la) is displayed on the screen. II the test 

is not successful, an error message is displayed at the top of the screen, Taese messages are of 
two types: 

a. A nonfatal error message, such as that shown in Figure 2-1 b. which allows u>u to select 

another choice from the s\stem menu, 

b. A fatal, flashing error me»age at the top without the Mam Svsten; Menu. a> shown in 
Figure 2- 1c 

Refer to Appendix B lor an interpretation of these messagev 

2. After the Mam System Menu is displayed, set up the computer according, to Paragraph 2 -, 



Rainbow 100 

Vernon 04 , 03. 1 1A 

Copyright <c> Digital Equipment Corporation 1S83 

All tights Reserved 



Press A , 8. 
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b. Nonfatal Error Mevsage 
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c. Fatal Error Message 
Figure 2-1 Main System Menu and Error Message- 



2,4 SETTING IT THE COMPUTER 

Set-Up displav on the screen, as shown in Figure 2-3. When entering Set-Up, the texi on the screen will be 

while in Set-Up. the text will be erased, 

Change the screen width 

Recall default Set-Up value* (pressing the Shift and D keys simultaneously) 

Recall previously saved Set-Up values (pressing the Shift and R keys simultaneous!) ) 

The Set-Up mode allows you to change the following Rainbow 100 computer features: 

Tab stops 

Settings to match those of the printer 

Settings to match those of any communications device attached to the computer 

Number of characier> dispL>cd d^ro^ the screen (screen width) 

Cursor style to block or underline 

Screen background to dark or light 

Automatic repeating of keyboard keys 

Margin bell volume 

Keyclick volume 

Entrv of a 20-characier message for identification on a communications line 

The major headings and the number of selections in each are as follows: 
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failure 2-2 Set-l p ke> 1 oeation 



Major Heading 



Parameter) SeU tings) 

Mode in 
Printer 

Miscellaneous) 
Memor\ 



Number of Selections 
(Minor Headings) 



See Paragraph 
Bekm for 

Description 



: 4.2 
2.4.3 

2 4 4 
■^ " «^ 

2.4.6 
2 4 " 



Once you press the Set-Up ke\ . urn can move from one major heading to another b> using the Next 
Screen or Pre* Screen keys. Once >ou select a major heading, \ou can step through its minor headings 

parameter*, or tab settings b\ using the or - keys. 

The minor heading selected in displayed in reverse video; a tab setting is displayed by a cursor position 

You can step through the values of each selection by using the ' or ■ keys. 

2A1 Help 

While in Set-Up, pressing the Help key causes a help message to be displayed on the screen. This help 
message is a quick reminder on how to change the settings in Set-Up. Pressing the Help ke\ again return> 
\.-u li '.he v'to'ca maio r heudmg 

2.4.2 Tabs Major Heading 

When you enter Set-Up. you are automatical!} in the Tabs major heading, as shown in Figure 2-3. In th;> 
heading you can change the tab stop settings and switch the computer between line and local operation- 
You ean'move to the next major heading by pressing the Next Screen key To return to the Tabs rmoor 
heading, press the Pre\ Screen ke> . 

NOTE 
The number 04.03.1! A, shown in Figure 2-3. is the 
revision of the computer's firmware, which in the 
computer ma\ be different. 
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hgure 2-3 Set-lp Displa> - Tabs 



2.4.2.1 Tab Stops - When entering Set-l p. the numbers across the middle of the screen represent the 

feature b> typing L. 

<('trl Se!-l"p> To continue in Set-L p, press <Ne\t Screen> to select the Parameter Settings major 
heading 

2.4.3 Parameter Settings Major Heading 

terminal model, These selection are identified b\ an asterisk in Table 2-1. 
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Figure 2-4 Set-Up Displax ~ Paranuclei Sell tings) 
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Figure 2-5 Summan of Parameier Settings 
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Table 2-1 Parameter Settings Major Heading 



Selection (Minor Heading) 



Values* 



Scroll 



^ Jump 

1 ~ Smooth 



Correspondence 

dau proce>Mne ke\ board 

Screen u idth 



= DP (daia preceding) 

1 ~ Corr. (correspondence) 

§ = 80 (columns 
1 =■■ 132 (column.s) 



Cur> 



= Underline 

1 = Block 



lmu:,-A^ 



- VT52 

1 - ANSI 



Auto-re Deal 



o - on 

! = On 



NCR 



II •- Dark 
I = Light 



\Urw. be!; 



- Oft 

1 = On 



Ke\ click 



- Off 

1 - On 



Alil^-vvraP' 



o - on 

I - On 



New line in ode 



(» - LF (line feed) 
1 = NL (new line} 



Default character set 



= U.S. ASCII {*: 

1 = U.K. <£» 



Aufu->ereen blank 



= Off 

1 - On 



•\rncr 



- 60 H/ 

1 = 50 H/ 



Print termination character' 



= None 

1 = FF (form feedi 



Print extent" 



- Scroll region 

1 --■ Full screen 



*\,i,\x* .n hoidt'iicc a J c UK' Uet atill selling 

M h,- scle^ih'n fuis niC.f-'.Tn: ..»n:\ in terniifui mode 



Table 2-1 Parameter Settings Major Heading (Cont) 
Selection (Minor Heading) Values* 

Auto-XON'/XOFFt = Off 

1 = On 

Local echof = Off 

1 = On 

Transmit break* = Disable 

1 = Enable 

Modem stop bus ^ I (bit) 

1 - 2 (bits) 

Received character parit\ + -- Igncjrc 

1 =* Check 

Auto-ansuerbackt = Disable 

1 - Enable 

.Disconnect character use* •-- Disable 

1 ^ Enable 

Disconnect delavt -- 60 nis 

1 = 2 s 

*\aluc^ in boldface jrc the det.iui! NCtun^N 



To change the value of the current selection, press the * or i ke\ . To proceed 10 the next selection, press the 

— kev or the space bar, To return to a previous selection, press the — ke\. To return to the first selection 
shoun in Figure 2-5, press the Return ke\. 

The CP/M-K6/80 operating system needs certain selections set to specific values. Table 2-2 li>t> the^ 
selections 



Table 2^2 Parameters Set for CP/M-86/80 Compatibilin 



Parameter Selection Value 



[ rr.ul.it;. v i \ns» \i\- \nm 

Auto- wrap Off 

New line mode IT" (Fine teed) 



^S 



the Rainbow™ 100 L'ser's (JuiJt>. 

2.4.3.1 Scroll - This selection applies to the upward and downward movement of lines of text on the 

line of characters at a time, and nev\ lines of characters are added at the bottom oi the monitor. If auu>- 
XON/XOFF is off. use jump .scroll. 

With smooth scroll the characters on the screen advance one-tenth of a line (om scan line! at a time 

scroll rate in the Mtsc major heading. A scroll rale setting of 1. 2, or 3 represent • 3. 6. or 12 lines per 
second, respective!). If auio-XON/XOFF is on. you ma> wish to use smooth scroT 

with the characters However, such characters are noi acceptable for entrance inu a computer pivgMm 

With this bit set to 0. it eliminates the accents and language-specific marks and replaces them with dah; 
processing oriented characters, 

2.4.3.3 Screen Width - This setting allows \ou to select the monitor's screen width, either M) or 132 
columns The number of" character* tlk;i can be displayed in each screen width an. as follows 



Single-Width Double-Width 

Screen Width Characters Characters 

SO SO 40 

132 132 66 

("ACTION 
Changing the screen width will erase the data you 
had displaved on the monitor before >ou entered 
Set-l'p. 

2.4.3.4 Cursor - This feature allows um to select a cursor that is a blinking uf.der^vrc or a. blink, ng 

block 

2.4.3.5 Emulation - \\ tth \ T52 selected, the Rainbow 100 computer emulates V T52 character process* 

ing. With ANSI selected, the Rainbow 100 computer uses functions according to the format of the 
American National Standards Institute (ANSI). 

2.4.3.6 Auto-Repeat - This .>etung allow** >ou to automatical!) repeat a ke\ if v. i> held down for mnre 

Break, Print Screen, Enter. F4. and Hold Screen ke\s, 

2.4.3.7 Screen - This feature allows \ou to set the screen to a dark background with light characters, or 
a light background with dark character 



er.s. 



2,4.3.8 Margin Bell - This selection allows \ou to enable or disable a bell that rini^ when the curs*'* 

moves past the eighth character position from the end of the line, 

2.4.3.9' ke\ click - This selection allow > you to enable or disable a clicking sounc when a kc> ^ pressed 



My 



2.4.3.10 Auto-W rap - With auto-wrap enabled, any displa\able character received when the cursor is at 
the right, margin ts automatically placed a! the beginning of the next line, scrolling up if needed. With 
auto-wrap disabled. an\ character entered past the right margin prints over the last character position on 
that line. The auto-wrap feature should be off for the CFV\1-S6/N() operating system, In terminal mode, 
this feature should be set to match the remote computer. 

2.4.3.1 1 New Line Mode - In line feed (LF) mode, a received line feed will perform a cursor index to the 
same character position on the next line. Pressing the Return ke\ send» the carriage return code on!\ 

NOTK 

At the bottom margin, pressing the Return ke> ma\ 

cause a scroll to occur. 

In new line (M.) mode, a rcceixed line feed will cause the cursor to move to the beginning of the next line 

Pressing the Return key causes the transmission of both a carnage return and a line Iced code. New line 

mode should be o\\ for the ("P. M-tSO/80 operating system 

2.4.3.12 Default Character Set - W hen \ou set this parameter m 0. the compute transmit^ codes that 
agree with the American Standard C ode for information l.xchange ( \S(. II). These codc^ are standard tor 
printers and communications devices so the\ can trailer information UMiig a common dahi pattern. W hen 
sou set this parameter to I. the code tor the * \\mbo! on reception onl> causes dispLiy of the British pound 
sterling character (£) 

2.4.3.13 Auto-Screen Blank - With this feature on uhe default condition), the output to the screen will 
be turned off after about 30 minutes ol not receiving characters. \ blinking phantom cursor wil! appear or 

the screen, as >hown in Figure 2-6, to indicate that the system is still on To bring back the daO: \ou had , 
the screen, press the Shift ke\ and the dispLo on the screen wil! be restored. The Shift ke> has no meaning 
to a program (important here since the program, max have been waiting lor a response Irom you belore UK 

screen went blank ). 



Htnire 2-6 Auto-Screen Blank Phantom ( ursor 



Mo 



2.4.3.14 Power - This feature sets the monitor's scan rate to match the power line frequency in order to 

maintain correct screen height and prevent displav jitter. You should set this parameter to for 60 H/ 
K\>m;m a ... in- i. s • : a ; ha "o ■ 11/ icomnmn u; mher v-uoii^i 

2.4.3.15 Print "termination Character - In the terminal mode, this Netting deie: mines : J a form feed 

(Bo) character is to be sent automatical!) to the printer at the end of every print screen function. 

2.4.3.16 Print Extent - This selection applies only to the terminal mode. It determines the character 
that will be printed during a print screen operation. When you set the feature t * * fill-, screen, all character- 
on the screen print, \\ hen you set the feature to scroll region. onl> the characters in the scroll region print 
The scroll region is the screen area between the top and bottom margins. Normally the remote computer 
selects the margins: if it does not, all characters on the screen print 

2.4.3. P Auto-XON/XOPK - 1 his selection applies only to the terminal mode. Waen auto-XON 'XOF f 

is on, the Rainbow ! 00 computer will automatically be synchronized to a host computer that uses X()\ 

and XOIT control signalv When the Rainbow 100 computer recedes more characters than it can handle. 
it automatical!) ncjuK an XOI'f control character to the host computer, which tells a io stop sending d^m 
\\ hen the Rainbow 100 computer can accept more data, it sends an X()\ control character m» tell the ncot 
computer m resume dam transmission 

2.4.3. IK Local F.cho - I'm- feature applies onl\ to the terminal mode When on 'except m Scot pi, all 
ke\^ :>ped a, re eehoed (dopia)cdl on the screen and are transmitted to the host .omputer i nable thh- 
feature if the host computer is not echoing the characters \ou t\pe. \\ hen this leatuaj is o!!. all kew t\ped 
are transmitted to the host computer without their being echoed on the monitor. 

W hen not m the terminal mode, the operating s\steni ol the Rainbow 100 compute: echoes the character^ 
\ou t\ pe on the >creer 

2,4,3.1*) Transmit Break - When this selection is enabled in the terminal mode, pressing the Break ke\ 
plaeCN a m\icc signal on liie transmit data line. Il the terminal is ma transmitting, no- signal will oe sent 
Aisa, m space signed will be sent if this selection is disabled, 

NO II 
Disabling the transmif break function does not 
affect a <Shift/Break>« which causes the modem 

line to disconnect, or a <Ctrf/Break>, which sends 

the answerback message on the transmit data line, 

2.4.3.20 Modem Stop Bits - The selection places 1 or 2 stop bits at the end o! each character's dam* 
pattern, Normal!). I stop bit is used with baud rates higher than 1 10. and 2 stop b.ts are used with baud 
rates of I 10 and knver. 

2.4.3.21 Received Character Parit> - This selection applies onh to the terminal mode, When set to 
"check/' this selection allows the computer to check for errors in the data patterns of received characters 
for example, suppose the remote computer has sent an even number of data pulses for even pant). If the 
Rainbow ]()(> computer does not receive an even number of pulses, it does not displa) the character. 
instead, it displa\s the substitution character:*:*;. 

When this selection is set to "ignore."' the Rainbow 100 computer does not chev k for pant) errors in, 
received characters 

2.4.3.22 Auto-Answerback - With this feature enabled in the terminal mode, the Rainbow 100 compt- 
er automatical!) transmit its answerback mes>age when a telephone connection is made (See Answerback 
Messaee in Paragraph 2.4/v25.) When this feature is disabled, no message o sera 



2.4,3.23 Disconnect Character Use - When this selection is enabled in the terminal modc^and the 

graph 2.6 for additional information,) Pressing <Shift/Break> sends a disconnect character on the 
transmit data line. 

the United Kingdom) or a 2 second dela\ (typical in the United States and other countries) before 
disconnecting the telephone line. 

NOTE 
Disconnect dela\ is acthe only for FDXB and 
I I)\( modem protocols. This selection is ignored h> 

FDXA modem protocol 

2.4.3.25 Ho* to Store an Answerback Message - You can store an answerback message in^ the 

sho\sn irfhgure 2-". Next, type a delimiter, which may be an\ character, followed b\ a message oi up to 
20 characters (The delimiter is not nciu as part of the message.) 



SET-UP 



' . ;;■' P K i \. ': 


"•>>. ' 


yp.» 


PRESS "hllP" 


<CTR, 




' P : . : ' ' " - ' 


C, ^ : . 



C« . 03 . 1 'A 



bqi 



" . " ;. A*< , :;►_ 



■mure C-i 



Set-Up DUf 



Auto-Answerback 



NOTK 

You max use control characters, such as <Return>, 
in the message, A control character is echoed on the 
screen as a re\erse-\ideo-associated ASCII charac- 
ter. For example, a bell is a reverse- video € for 
<Orl/(i>; a <Return> is a re\erse-*ideo M. 



Example: 



\HELLO Q PLEASE LOGIN:\ 



delimiter 



delimiter 



control code 



Beginning a message v\ith two identical characters causes the message to be erased. To save the 
answerback message along with the other parameters, type <Shift/S>, 

is transmitted to the ho^t computer when the Rainbow 100 computer receives an E\Q (enquire) control 
code from the host computer or an application. You can also transmit the message b> t>ping 
<Ctrl/Break>. 

2.4.4 Modem Major Heading 

the back of the system unit. This connector allows you to attach a communication.^ cable to a telephone 
modem or to another computer. Select the Modem major heading by pressing <NVxt Sereen>. 

or — ke\, and change the value of that selection by pressing the ; or j key. 



SET-UP 



TC [»r PR£SS "$£' UP" 




e&; ■;-. 




TC R£S£^ r YP£ (CTR^/SE 1 


-UP> 



D« C3 


i ♦ A 


SSI 




nz~i ~ 




m 


DATA B/P 


960 C - 


X«7 BAwD 


960 - 


RCv BALD 


FDXA > 


P»QTQC0i 



•itiure 



Set-L"p Display - Modem 
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2,4.4.1 Changing Modem Data Bits and Parity - This selection determines two separate but related 

listed in Table 2-3. Press the \ or , key to change the value to the selection needed. 



Tabic 2-3 Modern Data Bits and Parity Selection 



Characters 


Dat 


a Bits 


Type of Parity 


Action on Parity 


Display 


ed 


per 


Character 


t'pon Transmission 


I pon Reception 


7() 




7 




Odd 


Checked 


71: 




-, 




Even 


Checked 


-, x 




- 




So paritv 


Ignored 


?\t 




"7 




Mark 


Ignored 


7S 




7 




Space 


Ignored 


SO 




N 




Odd 


Checked 


hi: 




h 




Lven 


C hecked 


8\ 




S 




No paritx^ 


ignored 



2.4.4.2 Setting the Transmit Baud Rate - Prt^s the — ke> to select the transmit baud rate, >hown in 

match the receive speed of the host computer. Press the ] or , key to cycle through the lolloping transm;: 
baud rates. Stop when the baud rate needed in displayed 



>0, "'5. 110. 134.5. 150. 70{i, ?()(i. o()(). 120(1 

IMH) "MMH'J 2400. 3WK). 4X00. ^000. ] l ^2oo 



2.4.4.3 Setting the Receive Baud Rate - Press the - key to select the receive baud rale. >hown in I igure 

the choices listed above for the transmit baud rate You can sei a receive baud rate different Iron; the 
transmit baud rate as long as the host computer is set to match these different rates,. 

2.4.4.4 Setting Modem Protocol - This selection applies only to the terminal mode. The rules for 
communications, the signals used, and how the signals are interpreted all form the communications 

selected determines the method used to disconnect a telephone line. Press the 1 or . key to cycle through 

the available modem protocols. listed in Table 2^4. The modem protocoK are explained in nvrc detail in 
Paragraph 2.6.3. 



Table 2-4 Modem Protocols 



Characters 

Displayed Modem Protocol Selected 



FDXA Full-duplex, no modem (data leads onh ) with or without auto-XON'/XOFT 

control 

F'DXB Full-duplex, full modem control with or without auto-XON/' YOFF control 

FDXC As\ nmietneal full-duplex with modem control (requires a special cable) 



2.4,5 Printer Major Heading 

The Printer major heading, shown in Figure 2- g . allows you to set the communicat on* settings fo r the 
PRINTER connector, which is on the back of the system unit. This connector allocs you to connect a 
printer, ^uch as Digital Equipment Corporation's 1 \50 Pergonal Printer. LAI DO t cttcrprinter 1 00. or 

connector must be set to match the settings on the printer. The Printer major heading has two minor 
headings 

• Data bits., pant} 

• Transmit/receive baud rate 

or I ke\. 



SET-UP 



!',' v * t ' 


"SET-uP** 




**\ V: '^i.>- 


< , ~ * . '-, ; " 




TC RESET t y pe 


- ; > 



04 . C3 . MA 

p ». ■ >< • \ ;, 

DATA hfP 
46C0 XMT/RCV BAUC 



Figure 2-9 Set-Up Display - Printer 



2.4.5.1 Setting Printer Data Bits and Parity - This minor heading selects the data bits per character for 

the printer, 

2.4.5.2 Setting Printer Transmit/Reeebe Baud Rate - Press the — key to select the transmit / rece:\e 

below, Stop when the displayed baud rate matches the baud rate set on the printer, 

Baud Rate Stop Bits 



1 M) 1 

300 1 

600 1 

1200 1 

2400 1 

4S00 1 

%00 1 

Table 2-5 li>ts the ranee of baud raie> lor the printers referred to above 

Table 2-5 Baud Rates for Digital Kquipment Corporation's Personal Printers 



Factorx Set Available 

Printer Baud ^ ale Range 



LA50 Personal Printer 4M0<> 110 to 4S0n 

I.AKU) LeUerprmier ion 4S00 50 to ^>nn 

LQP02 Letlcr-yualit> Printer 4800 1 10 to %0O 



2.4.6 Misc Major Heading ^ In i- u \ * .. 

Press <\e\t Screen> to select the Miscellaneous) major heading, shown in Figure .-10. I sc this iKaui,.;. 

to select the scroll rate for smooth scrolling, the keyboard bell volume, and the key click volume 

2.4.6.1 Scroll Rate - This feature allocs you to set the smooth scroll speeds to 3, 6, or 12 lines pe: 
second b> setting this parameter to 1. 2, or 3, respective!) . 

2.4.6.2 Bell Volume - This feature allows you to >ct the bell tone volume from 1 through S m o the 
loudest ') 

2.4.6.3 Click \olume - This feature allows you to set the keyclick volume from 1 through s ( s o the 
loude>i ) 



2-U> 



SET-UP 



TD E> I T PRESS 


••SET-uP" 


PRESS "HELP" 




TO RESET type 


<CTR u /SET-up> 



0« . 03 . 11A 

mm 

3 SCROTI batf 
? c . i : n v- c „, 



figure 2-K) Set-l p Display - Miscellaneous ) 



2.4.7 Memory Major Heading 

Press <Ne\t Screen> to select the Memory major heading, shown in Figure 2-1 I. I .e this heading when 
you install the Rainbow i 00 memory extension option to let the computer know >ou h,i\e changed the si/e 
of its memorv 



SET-UP 

TQ Ex I " PRESS "S£ T - J*" 

PRtSS ,, M£:^., ,::,, 

TO R£S£"' Type <CTR L /SE 7 --UP> 

0^.03. 'I A 

Him 



ECT RAr 



figure 2-11 Set-Up Display - Memory 



The Rainbo* 100 computer has a standard mcmorx size of 64K bytes. (The K stands for 1024: a bue 

bytes. 

Use the up and down arrows < j. ;) to set the parameter according to the computer's memor> size. 

NOTE 
I "sing the default Set-Up parameters resets this 
value to 64k. If this value differs from the actual 

memory size, an error will be detected during 
selffests. 

2.4.8 Sa%e Set-l p Values 

\alucs you have selected in a nonvolatile nieinon that preserves them lor the computer when the pouer i* 

turned off" and on. 

2.4.9 Recall Set-lp Values 

When nou change one or more Sei-l'r features, the computer uses the neu values exen if >ou have no, 

off the power, or when you recall the Set-Up values b> pressing <Shift/R>. 

CAUTION 

The recall action erases an> text you ma> have had 
on the screen before >ou entered Set-l p. 

2.4.10 Default Set-Up Values . 

values, press <Shift/D>. The default values are not saved; they are just loaded into the operating 
memorv , 

NOTF. 

Recalling the default Set-Up values also recalls the 
default communications baud rates, data bits, and 
parity for both the COMM connector and the 
PRINTER connector. In addition, the memor\ 
parameter default of 64k is also recalled. 

CAUTION 
Recalling the default Set-Up values erases anv text 
you ma> ha\e had on the screen before you entered 
Set-Up.* 

2,4.11 Execute Svstem Reset 

performs a brief selftest of its mam memory, recalls its Set-Up features, and display its Mam System 
Menu, 

or as a personal computer (but not both), an error message is disposed on the screen above the Main 
Svstem Menu 



See Appendix B tor a list of the error messages and their corrective actions. 

2.5 I'SING THE COMPITEITS OPERATING SYSTEM 

Perform the following procedure when the Main System Menu is displayed on the screen. 

1. Insert the operating system diskette in one of the diskette drives. 

2. Close the diskette drive door 

3. Press the A, B. C, or 1) ke\, depending upon which drive contains the operating system 

4 The Rainbow 100 computer is now under the control of the operating swetn \ou just inserted 
in the drive. If you are using the CP/M-8(?/S0 operating system, refer t-> the Rainbow'" /Oo 

Gelling Started manual, Vox all other operating systems, refer to the appropriate user's manual 

2.6 I'SING A HOST COMPCTER OPERATING S\STEM 

This paragraph describe^ how the Rainbow 100 computer communicates with i< h<M computer b\ a 
telephone line ur.d modern* or b\ direct connection, as shown in figure 2-1? In either ca>c. the 
communication* connector (labeled COMM) on the back of the system unit in used Thi^ paragraph 

defme> the signals transmitted through this connector and how in the case o( a telephone connection each 
modem protocol u^ selected in Set-L pi uses these signaK 




Figure 2-12 Connecting the Rainbow 100 Computer to a Host C i.-nputer 



2.6.1 Connecting the Rainbow 100 Computer to a Host Computer 

When using a telephone line, a modem (data set) is needed. The modem changes the signals produced by 

the Rainbow 100 computer into signals thai can be transmitted over the telephone line. Many types of 

modems are available, but the modems on both ends of the telephone line must be compatible with caCn 

other, 

2.6.1.1 Cables - Cables used to connect the communications connector with most assnehronous. Be!: 
System-type modems must be asynchronous modern cables with an RS-232 female connector on one end 
and a corresponding male connector on the other. Digital Equipment Corporation's BCC04 (or BC( 14) 

modem cable meets these requirements. 

Cables used to connect the communication*, connector with most synchronous. Bell Sweiii-upe node,.,,' 

must be synchronous modem cables with an RS-232 female connector on one end and a corresponding 
male connector on the other, Digital Equipment Corporation's RC22C modem cable meets the>e reoiure- 
ments. (Swichronous communications requires a special application program J 

Different cables ma> be required b\ other .serial devices. Check with the de\iee>* vendue i\ r m e 
information. 

2.6.1.2 Connection - Use the following procedure to conned the Rainbow 100 computer u- a moden 

1. Set the power switch t marked 1/0 1 on the front of the >ystem unit to n iolY) 

2, If the s\stem unit e installed in the optional floor >tand, open the door on the back o! i he fh •■■•' 
stand to access the back of the s\stem unit. 

3 Connect the female connector of the modem cable to the communications connecto- i( OMM) 
on the back of the system unit. Refer to Figure 2-13 i\ >ou are not using the optional !!•*■ - 
stand, and Figure 2-14 if \ou are. Tighten the cable's hold-down screw v 

4, Connect the other end of the modem cable to the modem and tighten the cable's hoid-d«»wr, 

screws. 

5 Close the door on the floor stand (if applicable). 

6 Connect the modem's ae power cord to a wall receptacle. If the modem ha^ a n- >wer ei re: 

switch, turn on the modern 

7. Turn on the Rainbow 100 computer, 



:-:u 




Figure 2-1? Connecting a Communications Cable to the S>stcm Unit 

(Without Floor Stand) 




Figure 2-14 Connecting a Communieation> Cable to the System Unit in the Floor Stand 



2.6.2 Communications Set-t p Parameters 

You can change the following communications parameters on the Rainbow 100 computer: 

Data bits per character 

Parit\ 

Transmit speed (baud rate) 

Receive speed (baud rate) 

Protocol 

Auu>XOVXOFF 

Transmit break 

Modem stop bib 

Received character parit> 

Disconnect de!a\ 

Disconnect character use 



Refer to Paragraph 2.4 for directions on setting these parameter^ 



2.6.3 Modem Protocol 

The Rainbow li'ii^ computer uses a full-duplex modem A ful-duplex modem tra^mu^ 

characters at the same time 

The ruieN lor communications the signals used, and how the signaK arc interpreted al! \>rm 
cation^ protocol In the Rainbow 100 computer \ou can select one of three communicati 
lifted in Tabic 2-6. 



a no rcceo. e, s 

the coir. mum- 

or^ protooo- 



Selection 



Table 2-6 Communications Protocols 



Description 



FDX \ P ull-duplev with no modem control 

I data Scads onh ) 



I'sual Application 



Full-duplex communication^ with direct 
connection to a remote computer or with a 

modem that docs not use modem control 
signals. 



FDXB 



Full-duplex with modem control 



F u 1 1 - d u p I e x communications wit h a 

modem that use> modem control signals 



FDXC 



Asymmetrical full-duplex with 
modem control 



Full-duplex communications with a hall 
duplex modem using the secondary ehan 
nel FDXC/ require* a special cable 



computer to communicate without using modem control signals. The computer is read}' to transmit or 
receive when its power is turned on and it is on-line. 

FDXA Connect Conditions - When the Rainbow 100 computer is turned on, it enables Data Termini 

Read\ and Request to Send Communication is then allowed. 

FDXA Disconnect Conditions - The Rainbow 100 computer disconnects the telephone line b> turning of! 

Data Terminal Read}, This signal is turned off when an> one of the following occurs: 

• A disconnect character is received. 

• A recall or s\stem reset is executed, 

• A Shift/ Break is typed, 

the communication process Communication stops if the connection is not maintained. 

FDXB Connect Conditions - The signals shown in Table 2- must be enabled before communication Is 

allowed, 



Name 



DTR 



Table 2-7 Modem Connect Conditions 



Signal 



CTS Clear to Send 

DSR Data Set Reads 



Data Terminal Read\ 



Source 



Modem 
Modem 



RLSD Receive Line Signal Detector Modem 

(Carrier Detect) 



Rainbow 100 computer 



Data Terminal Read}. This signal is turned off when an\ one of the following occurs; 
The Rainbow 100 computer is placed off-line. 
A recall or system reset is executed 
A disconnect <Shift/Break> is enabled, 

A disconnect character is received, and the disconnect character enable Set-l p selection is on 
Data Set Ready (DSR) is turned off. 

Receive lane Signal Detector (RLSD) is lost longer than the lime allowed b> the disconnect 
dela} Sei-Up selection, 

RLSD is not turned on within 30 seconds after DSR is turned on. 



2^24 



on the pnmar\ channel and transmits characters on the secondary channel at 7 5 baud. 

pnman transmitting signak 

nh!,' r! ;t:c kiiin!).*^ -' v- :mpmc: Kl.s ( I N I X i > 

FDXC Connect Condition** - The signals shown in Tabic 2-7 must be enabled before communication is 

allowed 

Data Terminal Read) T h^ signal is turned ofi under the same conditions specified, for FDXB, 

2.6.4 Break 

You can enable or disable a Break >ignal b\ using the transmit break Set-l'p selection. The Break signal is 
a transmitted space On condition thai lasts 0.275 seconds filffo on the transmit data line The ho.st 
computer's response to the Break signal depends on the type of computer and it> software. 

A disconnect <Shift/Break> can always be performed when the Rainbow 100 computer is in terminal 

mode and on-line. It turns off the Data Terminal Read) (DTR) and Request to Send iRTSi Mgr.ak 

When the disconnect character enable Set-l'p selection is on. the Rainbow 1 00 computer transmit the 

disconnect character before it turrih o(( the DTR and RTS signals. 

Typing <Shiff/Break> is the usual wa> to disconnect the Rainbow 100 computer from its communica- 
tions line. 

2.6.5 Auto-XON'/XOFK 

It in recommended that you haw* the auto-XO\/XOR Set-l'p feature on. W ith thi> feature, the 

than it can handle, The XOR control character tells the host computer to stop sending data. When the 
Rainbow 100 computer can accept more data, it sends an XON control character to the host computer to 
tell it to continue transmitting data. 

2.6.6 ( ommunicatiuns ( onnector Si^naK 

The communications connector signals meet the following standards; 

• Electronic Industry Association (LTA) RS-423 and RS-232-C 

• Internationa! Telegraph and Telephone Consultative Committee (CCITT) recommendation- 
\.2K V22. V.23.Y24. and \ .2S 

The communications connector\ pin number* are shown in f-igure 2-1 5. The signals on each pin are h>tcd 

not u>ed b\ the Rainbow 100 computer. 



Table 2-8 Communications Connector Signals 



Pin Signal 



Name 



CCITT/E1A FDXA FDXB FDXC Description 



Protective Ground PROT GM) 101 /AA 



Transmitted Data TXD 



3 Received Data 



Receive Line 
Signal Detector 
(Carrier Detect) 



RXD 



4 Request to Send RTS 

5 Clear to Send CTS 

6 Data Set Read\ DSR 

? Sienal Ground SGND 



RLSi) 



103/BA 



I04/BB 



105/CA 



106/CB 



I07/CC 



102/AB 



KW.C 



XXX Chassis ground; ac power* 

cord ground. 

XXX Data transmitted from the 

Ratnbou 101) computer. 
asserted high i Mark st.-.u 

when not transmitting 

XXX Characters receded l'n>m 

7 'K r em- a, ■,.."•' raOe: 

XXX On when the Rainbow in;. 4 

computer i> on-line, ano - ■' t 
when off-line. 

XXX Indicates the modem i- 

read) lor transmission. 

XXX Indicates the modem h m 

data, mode 

XXX Common ground lor inter- 

nal circuits (except pi-- 
tectne ground i 

X X The modern urns thi> s;e- 

nal on when t'ne earner ml 1 - 
nal is of sufficient quaht) 
and magnitude. 



Speed Indicator SI 



t 3 Seeondan Clear 
to Send* 



SCTS 



.2 /CI 



121 /SCB 



X 



X 



X = Used with this protocol selection. 

♦These signaK arc supported b> using a special cable for FDXC modem protoci 



When on. the transmit and 
receive speeds are !2u(. 

baud: when off. these 
speeds are as established m 
Set- 1 r 

When on. the modem i*. 
ready for the Rainbow I on 
computer to transmit data., 
when off, the modem i- run 

read\ . 



Table 2-8 Communications Connector Signals (Con!) 



Pin Signal 



Name 



CT1TT/E1A FDXA FDXB FDXC Description 



14 Secondary 

Transmit Data" 



STXI) 



.8 /SB A 



TYaronnt> >ceondar\ chan- 
nel information, such a^ 
Break signals; Mark stale 
when no characters are 
tranvrmied. 



5 1 ransmiucr (."luck TSl'T 



4 I)B 



hxtcnai ciock fnon the 
mod. in 



Receiver Clock RSI: 



15/ DD 



hvtirna! clock Jrom th 
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2.7 CSINC RAINBOW 100 COMPITER DIAGNOSTICS 

When \ny |'ir>i power up the Rainhou 1 UU computer, it performs some abbreviated diagnostic seined 

Rainbou ]()0 computer, The>e procedures are described in Chapter 10, Testing and Troubleshooting 



CHAPTER 3 
SYSTEM TECHNICAL DESCRIPTION 



3.1 INTRODl <TI<>\ 

This chapter describes the function and interaction of each hardware component comprising the Rainbow 

I On persona 1 compute:, uluch in a swem consisting oi' se\era! functional ni replaceable unstv The 
fUirposc^ and maim iuim'e«m »T the units are described in this chapter at the sWem lex el 1 iie detailed 

unit ie\cl descnpimm m pm\ ,dcd in subsequent chapters devoted to each unit. 

3.2 BASK SVSTF.M (OMPONFMS 

The Rainbow ; on computer consists m\ three component.s: the system unit, the rnonr m and the kexbuurd 
These three emr.nv>nems ,ire shown in I oaure 3-i. 




heurc 3-1 Rainbow 100 Computer Basic System Components 



The astern unit n the mean component of the system and contains assemblies ,md modules that a. re 
j'unctionalh independent oi the computer system. This design makes it easy to replace parts and add. 
hardware options, 

3. 2 J S>stem 1 nit 

The >\stem unit is the pmt of the Rainbfu 100 computer that controls the rest ee the system, doe^ the 

computing tasks, and stores information. It contains the s\stcm module, the R\5() controller, the R\> ( > 

diskette driveK). the power supp!>. and the power switch and fan assembly f mure -2 in a block diagmm 
that shou> where each component fits in the system unit. The figure also shows where the RX50 controlle* 
module and option modules fit on the s\>aeni module. 
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The system module contains the 8088 and Z80A processors and support circuits, 1- provides the basic 

along the bottom of the system unit and is secured by thumbscrews to the -rear panel When released, the 

system module slides out of the rear of the system unit. Standoffs on the system module .support an> 
installed options, 

The hP24SA power suppl> is a 138 VY switching regulator power supply with a switch selectable 1 1 5/ 230 

the keyboard. R\50 diskette drives, and the video monitor, The power supply In*, into a slot in the 

mounting plate of the system unit and is secured by a slide tab, 

The RX50 diskette drive unit ts a dual platter system that drives two diskette^ and is the mam storage 
device for the Rainbow 100 system. The RX50 diskette dri\e permits the Rainbow 100 computer a» read, 
write, and store data on 1 33.4 mm (5-1/4 in.) diskettes. Lach diskette stores 400k by icn of data,, or 800k 
bytes for each dual-diskette drive unit. Two of these dual-diskette dri\e units can be installed in the system 

u n 1 1 . 

The RX50 diskette droeKl slide into the front of the system unit on plastic tracks K»ca;ed on the mounting 

plate, The drive unit is secured by a locking release tab on the front of the system mm 

3.2.2 Video Monitor (VR2(M) 

The video monitor supplies video information to the user by a 30.5 cm i 12 mo diagonal nong'iare screen 

The monitor housing contains the CRT, yoke assembly . and \ ideo monitor board 1 wo external controls on 
the rear of the monitor housing adjust the screen brightness and contrast. Also mounted on the rear u; the 
monitor housing are a 1 5-pin video connector and a 4-pm keyboard connector. 

A two meter (m\ loot) Bt C02 cable is used lo connect the video) monitor to the sysicm una This cable 
carries power, video signals, and keyboard transmit and receive data to the video monitor The power and 

keyboard transmit and receive data are routed through the 4-pm connector on the video monitor to the 

keyboard. 

3.2.3 keyboard (LK201) 

The keyboard allows the operator to enter information to the system unit for processing or storage. The 

keyboard also has a bell-tone generator and four lights tLPDsi. 

The keyboard case contains the keyboard switch matrix and a printed circuit board The printed circuit 
board contains the electronic circuitry to process, control, and transfer information entered from the 
kc\ board or received from the system unit. The keyboard has 105 keys arranged ir lour groups 

the ke\ board power and receoed data from the system unit and the keyboard transmitted data to the 
system unit. 

3.3 SYSTEM FUNCTIONAL DESCRIPTION 

The s\siem block diagram (figure 3-3) shous the relationship between the basic f >gic elements of the 
Rainbow 100 system module and the other system components. 

A functional description of the system module and the other system components o presented in the 
following paragraphs. 




i 


:l* '^ 




♦ 


t 




5 j 

"I- 1 

? D w 


POWf R 

SWITCH 
AND 
f-AN 
ASSEMBLY 












;'e? } 










T 









1 


\ 










fr 








^ ,r 


u_ *? 








~ . 






< "; 


cr « < 




_ *-" - 


w 


». "t a 






a ^. 


u, a: ^_: 




b r :• 


< : 


X "' ;• 






*? C. u.. 


^ = k r 






i 






.. 


<: 5 ~ 


r < *~> 

ex.' 






4 ^ 


7";"" 




'<: 


1 


a , 




* 


ir. 












.: • 


*! '"' < 


xl 


< 


> 


k 




L, 


\ 


> ? ; ;■ 


> 


I 1 ■ i 




X 


5 



D 

C 

5 




•r 



c 



i 


♦ 




1 




■ 






1 




_ 


t 


4 




_,_—, 


. 













M 



3.3.1 System Module 

2k bytes of unshared RAM and peripheral circuitry. 

hosi computer as vkcII as any other options metalled on the system module. 
The s\stem module inelude> the follow inn Jcaturev 



Suss proce>M>r 

ZsOA processor 

64k hue dynamic RAM UOk byte shared and 2k byte unshared) 

2k byte static RAM 

24k byte ROM f bootstrap, diagnostics, terminal mode) 

25o '* 4 bib nonvolatile memory 

4k byte screen RAM 

4k byte attribute RAM 

AN\nchronous 'bisynchronous communieation> port 

Printer pori 

LK201 keyboard interlace 

RX50 diskette dri\e controller (on separate module) 

Option expan.sion capability 



Lxtcnded memory (Mk or 1^2k bytes) 

Color graphic** 

Extended com mu nioation> 



3.3.1.1 8088 Processor - The Miss processor controls mo>t ot the >\>tem module i'unction>. It features a 

20-bn address bus, an S-bit data bus. and lo-bit internal arehitecture. The 80ss operates at a frequency of 
4.M5 MH/ and controls the following elements in the system: 



\ idevj Monitor 
key board 

Printer 

Communications line 

Optional color/graphics module 

Optional extended communications module 

Optional extended memory module 

The SONS also controls the RLSbT input ol" the Z80A processor and thu> can >tart or stop the ZnOA at 
any time 

If the SONS tries to access the shared mernors while it is being used by the Z80A or refresh logic, the 

complete thesr cycles and release the shared memory. 



3.3.1.2 8088 Memor> - The memory available to the 8088 processor consols of ROM RAM and 
nonvolatile RAM The memory types and memorj sizes are the following; 

n4k ion.: d\roono RAM i'Ok b\ie sinned with /Sn-\i 

24k byte ROM 

4k b\ i, '• uho screen R AM nUoo * 

4k byte \idco attribute RAM (static) 

; m> • -I •■■)> !:■ '•;■■!. .Die memnn < \\ M • 

64k or I 92k byte optional unshared dynamic RAM 



3.3.1.3 
chips "I 

lmerrup 
the /M 

lienor,;!] 
awe^cd 
the /Ms 
csiabloi 
priori I > 
instance 

/Ml \ s 

memorv 



Shared Memory - The 64k byte shared memory consists of eight 64k x. 1 bit dynamic RAM 

'he sOSs proce»or huts access to all 64k bytes of memory and uses the first 2k bytes to vi.^e 

; \ector- and oilier information that must not be changed by the /SOA processor lor this rcd^.^\. 

\ cannot access the first 2k bytes and can only use the last 62k bytes of this memorj Parity 

m detection is not implemented with the 64k byte shared RAM The shared memor> can be 

\-\ \bx sons, ii K - direct memory access (DMAi channels of the extended communications optOn. 
V ,inc the relief; logK A shared memory arbitration circuit monitors memory access re M ue^i- to 
i \u p-i"r,:\ d:id decides which device is allowed to access the memory. Refresh has the highest 
lor memorv cvcles The SOss has approximate!) equal priority with the /SUA k*\ccp ] in thovc 
s where both processors simultaneous!) request access to the shared memory If the SiK> and tfie 
imuhancoLis!\ contend for access to memory, the shared memory arbitration iogie wil! giv. 

poor;yv u> ;io /s('» \ 



3,3.1.4 24k Byte ROM - 1 here are 24k bytes of ROM on the system module that is addressable by the 

SOSs The ROM vonoOs of three Sk o s chip- that contain ZM)A code and SOSS cod^: for diagno- 
testing, hootorap. and \ I M"«2 emulation programs, '[he programs for the 7^0 A must be imoed , 
shared mcnnn\ in tiie SUNS before they can be executed by the /SOA. 

W hen the soss aeccs>c^ this memon. ua.it states drc not required. However, wan >tates aoe required wtto 
the rclresl ioa,. executes refresh cycles because the refresh logic assume- that ail memory is dynanu, 
RAM 



The system module support- ROMs of the 2732 ; 2 
than 4-o ns 



764 pjnout variety with access times equal to or 



3.3.1.5 N\ M - 1 be aeiL'in module contains H124 bits ol nonvolatile memon (W M) arranged in a 25^ 
a 4 bit matrix The W M o toed n» store programmable system configuration information that ^^.{Cui 
otherwise have to be reentered even umc the system \o>> powered up. 

The device contains a 2% x 4 bit static RAM that overlays a 256 X 4 bit NA'M. The static RAM stores 
the Set-l p iniormation on a temporary basts while the NYM stores the Set-L'p information on a 

permanent basis When the system is initialized, the 8088 processor does a RHCA1J ol the W M to 

write to the device will read data from or write data to the static RAM, Data in the static RAM can be 
stored in the W M on a permanent basis b> performing a SAYT operation during the Set-l p procednrc 
The Set-l p information stored in the \YM will determine the system configuration when the swan is 

turned oft and on. 

3.3.1.6 4k Byte Screen RAM and 4k Byte Attribute RAM - The screen RAM and attribute RAM aro 
Ntatic memono ilia: arc used b\ the SUSS processor and the video processor logic. The Miss U se> these 
memories to icnnporuriK store the character and attribute data to be displayed on the screen ^ the 
monitor The video processor directly accesses the memories and converts the data into eiccinca: s;gnao 
then, the screen displays as tetters, numbers, and symbols. 



being accessed b\ the video processor. 

contention with the video processor in approximately 6? microseconds. 

video signal determines the horizontal and vertical position ot the dis P la\ on the C H I 



The \ideo processor provides the following ieatures lor the monitor di>pln\ 






24-line >- M>- or 132-colunm displa> 
jump or smooth scrolling 
Double-height characters (b\ line! 
Doubie-uidth characters (b> line) 
Norma! and reverse video (b\ character) 
Boldface, blinking, and underlined characters (b> character) 
Dark or light screen background 
Auto-screen biankine 
256 character set 
• Composite video output 

The Sou 4 address bits for the character generator ROM are prodded b\ a scan cumer in the [>(.(';-. 
at power-up through the mode instructions from the 80S^. 



3.3.1.9 Communications and Printer Interface - The communications and printer interface functions 
peripheral device that can be programmed to support the following three basic communication protoci 



wi.it>' 



' As\nchron*ujs kkh >Kps 

2 Bvtc -.\ r,cnron*-,us uric»n*is_\ nc bis\:v) 

3. Bit swiehronous (high level data link control [HDLC], synchronous data link control [SI)1 C ' j » 

The flexible architecture of this controller allows the basic protocol unit or frame to be buih ink 

increasing!) complex protocol b\ defining special control characters and fields, and b\ grouping irame- 
together into larger units, YirtualK all communications protocols currently in use are based on one of the 
three basic protocols 

Communications Connector - The MPSC provides two independent serial recei\er transmitter clunnv!* 
The communications connector uses one channel and the printer connector uses the other channel. "Ik 
MPSC" in a single. 40-pin integrated circuit (IC) thut implements the following functions' 



• Parallei-to-seriul and seria!-to-paraliel data conversion 

• Buffering of outgoing and incoming data, allowing the processor time to respond 

• Insertion and deletion of framing bits and characters 

• Calculation and checking of parit\ and c\cY\o redundancy check (CRO error checkmc 
Informing the processor when and what action need< to be taken 



• 



• Interlacing with the outside world o\er discrete modem control lines 

The MPSC can be programmed b\ the 8088 processor to operate in a nonvectored I polled i or \cKKed 

interrupt mode 

The communications connector of the MPSC is used to communicate with a host computer eKKr di^cc: 
or by telephone lines (and modem), The Rainbow ] 00 computer can be connected to a host computer and 
operated in its terminal mode, similar to a YT102 terminal, Detailed information lor the YT!o2 can be 
obtained from the 17/02 Video Terminal I'ser's Guide (tK-YTl 02-CG-003 ). The terminal emulate. 

program is part of the firmware located in the 24k byte ROM. 

The serial data and modem control signals are transmitted and received through a 25-pin D-type comma- 
nications connector located on the system module. This communications connector h;^ full model!, 
control. This connector has asynchronous, as well as bisynchronous modes (with specific applications on!} : 
with Electronic lndustr\ Association (til A) RS-423 and RS-232-C interface standard conforming to 
International Telegraph and Telephone Consultative Committee (CCTTT) recommendations \ .21. \ .22, 
V.23. Y.24, and Y.28. Break detection is also supported by this connector. 

The baud rates for the communications connector are selected to match the baud rates of the Iw 
computer b\ a Set-Up procedure and are stored in the NVM. This procedure sets the communications 
baud rate generator on the system module. The transmit and receive baud rates can be independent : > 

programmed (split baud operation). The following baud rates are available; 

50, 75, 1 10. 134,5, 150, 200, 300, 600, 1200, 
1800, 2000. 2400, 3600. 4800. 9600. 19200 



"UK 



The communications connector supports the following modem control signals. 

Receive data 

Transmit data 

Secondary transmit data 

Request to send 

Secondar\ request to send 

Clear to send 

Secondarv clear to send 

Receive line signal detect 

Secondary receive line signal detect/speed indicator (Bell 21 2A) 

Ring indicator 

Data set read} 

Speed select 

Printer Connector - The printer connector of the MPSC is a general purpose printer port thai provides 
V.2&. The printer connector is a 25-pin D-type connector located on the s\stem module 

NOTK 

This connector is *ired as data communications 
equipment (DOT and therefore appears to a printer 
as though if nere a modem. 

The following signals are available at the printer connector; 

Printer transmit data 
Prmic: recede d.-.i.i 

Data terminal read) 

Data set read)' (asserted high) 

Clear to send (asserted high) 

The following printer transmit/receive baud rates are available; 

75, 150. 300, 600, 1200. 2400, 4800. 9600 

of printers. The following character tormat selections are available: 

• Numbc- \ data bits p^r character \~ or s < 

• i ) ;irii\ u.)dd. even. mark, space. r,~ none) 
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3.3.1.10 ZKOA Processor - The ZSOA is the processor that has access to the RX50 controller and thus is 
responsible for controlling the diskette drive unius) via programmed I/O instructions lor al! applications. 
The ZsOA transfers data and interna! slate information through an S-bit bidirectional data bus Memor> 
and peripheral de\iee addresses are transmitted o\er a separate 16-bit unidirectional address bus, 

The ZSOA internal registers contain 208 bits of read/write mentor} that are accessible to the programmer 
All ZSOA output signals are fuih decoded and timed to control the 62k bytes of shared memory 2k 
bvtes of dedicated memon. and the RX50 controller. 

The ZHOA runs at a I requeue} of 4.0 Mf 1/ (250 n.s clock period). Accesses to the 2k bytes of dedicated 
memor> do not require wait states b> the ZSOA. Shared mcmor> accesses cause ZSOA wait states on 

machine one (Ml) cxclcs and lor cxcles in which there i> conteruion for the memon b\ the Sons process" 
or refresh lopo. 

The onl> interrupts to the ZSOA are nonmaskable interrupts from the SOSs When the ZsOA is interrupt 
ed. it places a vector address on the ZSOA bus that causes the processor to execute a mode restart (R.VI ) 
30 instruction. 

3.3.1.11 ZHOA Shared Memon - f he o4k bytes of memon available to the ZSOA processor vtf nvot of 
62k bvtes o\ memor> that i> shared with the SOSS process, >r and 2k b> tes of memon dedicated to the 
ZSOA Accesses to the shared portion of" the memon select the corresponding address u; the standard 

bank o! Mk byte R AMs Accesses to the unshared portion of the memon will cause the ZsOA memon 
address decoding logw to select tiie 2k b> Ro ol dedicated static RAM. 

3.3.1.12 ZKOA 2K B>te RAM - The /so A dedicated memor> is a 2k > S bit static RAM contained in a 
24-pin \C package The dedicated R \M can be accessed b> the ZsOA processor at an\ time without a no 

wait states If the shared RAM o * , h^i^\ ,, at the lime of ZSOA access, the ZSOA will execute wait staler 
until the R.AM is Irce. 1 he R \M is considered ' % bus\" when an SOSs excle or a refresh e>cie is in progress 
or is pending in addition to wail states due to memon contention, all Ml cycles from the shared RAM 
have oik extra wait c\clc due t»t the tuning for tins t\pe of machine cxcle. In any case, the ZSOA is held in 
a xs a 1 1 state lor no longer than approximate!) two microseconds. If both processors are executing out o! t he- 
shared memon. the ZSOA cannot reliably access the diskette dri\e unius). resulting in enors caused by 
lost data. 

3.3.1.13 Interrupt Logic - Interrupts jn the SOSS processor can be hardware or soltware initiated 

Solt ware interrupts originate from program execution (lor example, execution of a breakpoint instruction; 
or indirect i> through, program logic (lor example, attempting to divide b\ zero), Hardware interrupt** 
originate from exte r nai logic and are classified as maskable interrupts. All interrupts, whether software or 
hardware initiated, result in the transfer ol control to a new program location. 

The SOSS can be interrupted b\ any one of seven devices. Each device is assigned an interrupt priori! \ 
level and an S-bit interrupt type number. The interrupt logic supplies the interrupt t\ pe number and pia^e^ 
it on the SOSS address ''data bus during the interrupt acknowledge sequence. The tvpe number is used by 
the SOSS to vector through a 2?(>-element table to the new vector address of the interrupt service program 

Table 3-1 lists the interrupt sources, the priority levels, interrupt type numbers, and vector addresses. 

The SOSS is the onlx source of interrupts for the ZSOA Interrupts to the ZSOA processor are nonmaskable 
interrupts and must be enabled ir software in order u> operate The ZSOA must be programmed to service 
interrupts m the mode O interrupt response mode. 

When the ZSOA accept aoi interrupt from the SOSS, it acknowledges the interrupt b\ piacmg a hardwired 

8-bit interrupt vector address on its data, bus. The interrupt vector address d'"H) causes 0k /SO \ to 
execute a restart (RSI » instruction at restart location 30H in page of memon 



Tabic 3-1 80X8 Interrupt Addresses 



Priorit\ 



Interrupt \ ector 



I,,,!- Inu-rru,.. _ lar rup! Sour,, 1)P*- ydf ^^ 

Vertical I requencx \'idco Processor 20 80 

Not L sod 

Graphic (iraphio Module^ -- ^ 

DMA Controller lucnded Communications 

\U»du!c:- -- ; Nt 



C ommunicaiion.v 



\IPSC ~:ni Sen, 



Primer Controller 

Intended Pxtended C ommumcatioi^ 

C ormnumcauom Module^: 

Kcn board kc\ board Id SARI 

S2.V \ -<' 

Imerrup! *S /NO \ I O Decoder -C 



90 



M( 



* -- hisO:cO U 

i IkvadViMl.'. 

4 UpiMr. \1 Oo 



MH/ master clock oscillator. 

eloek selection) routed to the baud rate generator via the buffered output data b ,.s 

bit data byte routed to the eight-to-one decoder via the buffered output data bu^ 

PLSART This eloek is obtained from the 7o.N kHz output of the 8-bit brnan counter and allow* the 
keyboard to operate at a fixed 4.NK baud rale. 



3.3.1.16 PC 100 Clock Circuit - The PC 100 clock circuit supplies the basic clock pulses for the 8088 

and Z80A processors and their supporting logic as well as the clock pulses needed by peripheral devices. 

A 24 (P34 Mil/ crystal oscillator provides the master clock for the system module. The master clock is 
used by various frequency dividers to produce three groups of clock pulses with the correct frequency and 
phase relationship to synchronize the processors, peripheral devices, and supporting logic, 

The first group of clock pulses is used by the 8088 and its supporting logic. The basic clock for the 808\ is 
obtained from a frequency divider that divider the master clock frequency by five to produce asymmetri- 
cal clock pulses at 4,815 MHz (208 ns period). Other 4,815 MHz outputs from the 5:1 divider are delayed 
in phase and are used to synchronize the 8088 supporting logic. 

The second group of clock pulses is used by the Z80A and its supporting logic. The basse clock (or the 
280 A is obtained from a frequency divider that divides the master clock frequency b> six to produce 

symmetrical clock pulses at 4.012 MH/ (250 ns period). Other outputs from the 6:1 divider are delayed in 
phase and used to synchronize the Z<sO\ supporting logic. 

The third group o! clock pulses (8, 4. 2, and 1 MHz; 500 and 250 kHz) generated by the clock circuit is 

used b> the R\50 controller logic and by the s\slem module during diagnostic loopback testinc 

The 8, 4, and 2 MHz clock pulses are used by the RX50 controller's write precompensation circuit. The I 
MHz clock pulses are used b> the write precompensation circuits and the P g 3 formatter c«»n:rol!c r "II;. 
50n kHz cluck pulses are used by the RX50 controller's data separator circuit to separate the data ana! 
clock signals in the raw data stream received from the diskette drive during a read operation. Tio 25< ! kHz 
clock pulses are used by the system module during diagnostic loopback testing. 

3.3.1.P RX50 ( onfroller - The RX50 controller is a 9M)t> cm (3.9 in I by 24.130 cm r> 5 m» printed 

circuit module that contains three connectors and the controller logic Circuits. Tun of the connecters t.lT 
and J3) on the module are 34-pin connectors that are used to make the connection via cables m the 
diskette drive unit(s) The other connector (.11 ) is a 40-pin connector that plugs into a 40-pin connect- r 
(J9) on the system module. 

The controller controls up to four diskette drives. It can perform implied seeks, read from, and write to 
specified sectors and tracks on single-sided diskettes. The controller supports soft-sectored, single-sided. 
double-density diskettes using a phase-locked loop (PLLl circuit. The controller drive capability and >:gnal 
definitions conform to the ANSI standard tor minidiskette drives, 

The Z80<\ transfers binary command, status, and S-bit data between the controller and disk drives b\ 
accessing registers in the controller module. When writing to the diskette, the controller converts the 
binary data from the Z80A into modified frequency modulation. (MFM) data- MFM is a magnetic 

recording method for disk drives in which a clock signal is encoded in the flux transitions recorded on the 
magnetic surface of the diskette. 

When the Z80A reads the serial MFM data from the diskette, the RX5D controller synchronizes on the 
data transitions and, with the PLL circuit and MFM decoder, separates the clock from the data informa- 
tion. The data is then converted to 8-bit parallel binary data for transfer to the Z80A data buv 

3,3.2 RX50 Diskette Drhe L-nit 

The RX50 is a dual-diskette drive that mounts in the system unit. (A second optional dual-diskette d: \e 

can also be installed in the system unit). The diskette drive is connected to the R\50 controller and p<*wc T 
supply with a signal cable and a power cable. The signal cable transfer command, status. mol cat.. 
between the diskette drive and the RX50 controller module. 1 he power cable carries the * 5 and * I 2 \ dw 
power required by the diskette drive. 



provides 409.600 b-bit byte, (formatted) tor a total of 819.200 bytes ot storage. 

and electromechanical components: 
Printed Circuit Boards 

• Seek and interface modulo 

• Motor control module 

• Read write module 

Electromechanical Components 

• Spindle motor 

• Stepper motor 

• Two head load solenoids 

• Two read/write heads 

• Diskette sensors 

plug into the printed circuit boards 

3.3.3 Power Supplv , 

The H^W-N power supph is a 1 3S \V. switching t\pc. ac/dc regulated voltacc converter circuit, i: 

svslcm module, the diskette drive unii(s). the monitor, the keyboard, and any installed ontionv 

The power MippU is mounted at the rear of the s>stem unit and secured to the sw.em unit mounting plate 
b> a locking device. 

power suppK provide the dc power for each diskette drive. 
s\stcm unit. 



three protection circuits; overvoltage, start-up undervoltage. and overcurrcnt 
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34 OPTION MODII FS 

Optional modules can be added to the Rainbow 100 computer to increase memory si/e. expand the 
communications functions, and provide a color/graphics capability. These optional modules are mourned 

on the system module and plug directly into connectors provided for them. A brief description of the 
available options in given in the following paragraphs*. Additional information for these options can be 
obtained from the following installation guides: 

lille Document Number 

Rainbow 1 " Mcnmr\ Extension Opium Installation Guide Hk-PCMXl -IN 

Rainhow lM I On I,\h'tnlt\l Cttmmuni<ation Optum Installation Guide Hk-PCTXC -IN 

Rainhow A " Co/or Graphics Opium Installation Guide Ek-PCCOI -IN 

},4A \kmor\ I Mansion Option 

The memory extension option for the Rainbow 100 computer allows the user to upgrade the system 
memory with an additional 64k bytes or 192k hues of dynamic random-access memory f[)R-\Mi tkm 
can be written, mn< ^ weii ,> rea.d Tw<« versions of the memory extension option are ax'aikibic a 64 R by k 
option ipan number PC IXX-AM and a 192k byte option { pari number PC!XX--\Bj. The manor, 
opnon is installed in the .16 connector on the system module. These options added to the existing 64k b> le- 
af DR \M on the system module provide the Rainbow 1(H) computer with a total system memory of ] 2^k 
by tc* or 25<>k by lev 

Botli \ersions v ( th L * memory extension option use the same printed circuit board etch and the same roe of 
64k ' I bit memory chips The 64k b\te \ersion of the option contains nine 64k X 1 bit chips am: i;o 
l l Ok byte \er>;on contains twenty-seven 64k v 1 bit chips arranged as three 64k byte memory slacks 
bight o! the 64k * 1 chip** in each stack contain the 8 bits of the data byte and the ninth conia:rb the 
pantx bit. The 64k by tc version of the option is not user upgradable, 

When installed, this added memory is always available to the SOSS processor and will require wail states 
on!\ when the memory cycle and refresh cycle contend for use of the memory. 

The memory option is equipped with a. parity generation and parity erro r detection circuit to notr'y the 

Miss processor when a parity error occurs If a parity error occurs, the memory option transmit a pmm 
error signal to the nonmaskable interrupt input of the 808h. The M)NN then vectors to a ROM parity erro" 

program in the 24k byte ROM that will display an error message on the screen. 

3.4.2 I x tended ( ommuniealions Option 

Hie extended communications option is a major component of the Rainbow 100 computer and is plugged 
directly into two 40-pin connectors 04 and J>) on the system module, The module contains a duai-ch.mnc' 
multiprotocol serial controller (MPSC) and supporting logic. The purpose of the option is to add a second 

communications connector with bit and byte synchronous capability to the Rainbow 100. This option also 
provides a separate high-speed communications connector. 

The extended communications option performs the following functions: 

1 By means of the N23" 7 DMA controller, transfers data bidirectionally between memory and the 

high-speed communications link (MPSO with minimum processor intervention. The trance: 

to/ from memory uses the shared 64k byte RAM only and not any installed optional menion 

2, Provides two complete serial communications controllers in a single MPSC package u 

a. ( omert parallel data (from the processor! to serial data, as required by various commnn - 
Cations protocols. 



b. Convert serial data streams ot the protocols back to parallel data fo. the processor. 
Butter incoming and outgoing data, allowing the processor time to respond 

d. Insert and delete framing bus and characters. 

c. Calculate, check pant> and check CRC error. 

f. Inform the CPL about what actions need to be taken and when. 

u Interface with other computers over discrete modem control lines. 

.V Provides an optional bh/bwe svnehronous/asynchronous RS-232 connector that is similar to 
i Ik Rainbow I On communications connector. 

4 Supports bit protocols at a clock rate of 880 kHz b> means of the MPS< 

s. I scs an MPSC bus interface controller to provide. 

a Bus eontrol logic (BCD. which determines the internal source or destination of data and 
control transfers between the MPSC and the processor bus. 

vectored interrupt feature has been enabled). 

DM \ control Ionic (DMACLl. which enables the MPSC to transter data without mter- 
Kl (ibove) Places information on the data bus at appropriate times. DM AC I. also 
Interna! controller to move data direct!) from the MPSC to memorv or vice versa 

d. Clocks and reset logic iC&RU which controls timing states in the MPSC and is usualb 
connected to the processor clock. 

The extended communications option consists of the following main components mounted on a printed 
circuit board: 

1. A 5 MH/ S237 direct memorv access controller (DMAC). 

2. A multiprotocol serial controller (MPSC) with the following features: 

a A hreh-spced. svnehronous serial communications connector, EXT COMM A. with exter- 
nal clocks and RS-422 diltcrcniial drive capability 

b -\ "eneral-purposc svnehronous/asynchronous serial communications connector. E:.XT 
COMM B.'wii'h RS-423 drive capability, capable ol supporting b^>;u modes 

the extended communications option issues a DMAC interrupt request. 
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3.4.3 Graphics Option 

The graphite module is plugged into a 40-pin connector (J?) on the system module. 

The graphics option will emulate the funaionalil} of the VTlOtl YT102. and VT125 video terminals, The 

X" -.:PPcO \ idc-.* signals I,' t!^ m-.>n;i.-i 

The graphics option for the Rainbow 100 supports the following features: 

Lou resolution mode - 3S4 x 240 pixels X 4 planes 

High resolution mode - hOO X 240 pixels X 2 planes 

!6 simultaneous colors from a palette of 4096 (in low resolution mode) 

4 simultaneous colors from a palette of 1024 (in high resolution model 

' J ' ,: ' : ' x— J o..;[.:Oo ;:■■?■•;. g:::-i.; ■ \\oo^,o\: .>n\: ■ 

Smooth and jump split-screen scrolling 



3,5 SYSTEM INTERFACE CONNECTORS 

There are nine connectors on the s\siem module. These connectors provide the interconnection between 

the system module and the other components and options in the Rainbow 100 system, Some of the 

the> connect to the other system components and options. 

The system module connectors are listed in Table 3-2 and described in the following paragraphs: 



Table 3-2 System Module Connectors 



( onnector 




Nu 


mber 


Function 


J! 




Communications 


J2 




Printer 


J3 




Video/keyboard 


J 4 




Extended communications 


J* 




Extended communications 


JO 




Memor> extension option 


Jn 




Graphics option 


J 8 




Power 


J 9 




Diskette drive controller 



Type 



25-pin male D-subminiature 

25-pin female D-subminiature 
15-pin male D-subminiature 
40-pin (2 X 20) header 
40-pin 2 X 20) header 
52-pin (2 x 26) header 
40-pin (2 x 20) header 
1 3-pin in-line header 
40-pin (2 x 20 1 header 



3-H* 



connect; 



COWE 







SvSTEfv' MODULE 



je 



J9 



JZ1 






om :. 

,00 CATlu'.b 



i 

I EXTfc\bi'J\ 
| M u I t 
I iOPT.O\. 



J I 



ON 'OF* POWER SWITCH 

=IZt 



J3 



J6 



POWEF 

SUPPf 



fa;, 

ASSEMBlV 



tit 



RX50 

DISKETTE 

DRIVE 



1 LSJ 

|R*5C 

DOKETTE 

D-iVE 
MCPTION, 

L -|-t— 



RXSOCOOTRCo^ER 
MODuLt 



r— 1 n h — -i 

- L-—J | 

GRAPHICS I 

MOD J It 1 

iOP T iGV< j 

;E & A AND j 

COLOR • j 



SYSTEM UNIT 



mure 3-4 System Interface Connectors 



\*A Communications Connector (.11) Signals 

communication protocols: 

m i {)\\ I liiocjcpk's with no modem control (data leads mio i 

# FDXB Full-duplex uith modem control 

# FDXC \vxmmetnca! full-duplex with modem control 
The signals transmuted through the connector are listed in Table 3-3. 
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Table 3-3 Communications Connector (J I) Signals 



Pin 
Number 



Signal 



Protective Ground 
Transmit Data 
Receive Data 

Request to Send 
Gear to Send 

Data Sei Ready 

Signal Ground 

Receive Line Signal Detect 

No; L'sed 

Not L'sed 



Mnemonic 


Direction* 


PROT GND 




XMIT DATA 


Out 


RFC DATA 


In 


RTS 


Out 


CTS 


In 


DSR 


In 


GM) 




RLSD 


In 



i I 
1 ~> 



Not I sed 

Speed Indicator/Secondary 

Receive Line Signal Detect 
Not l-sed 
Not I sed 
Send Clock 



SI/SR1.SD 



SLM) Cl.k 



IS 



Not Used 

Receive Clock 

Not L'sed 

Secondary Request to Send 

Data Terminal Read\ 



RLC. CLk In 

SRTS (Jul 

DTR Out 



24 



Not tsed 
Ring Indicator 
Speed Select 
Not I sscd 

Not I >ed 



Rl 
SPDSLL 



On 



* L>ireci)v>n *>! mlm^iU \mi\) aspect u. the sWeiv. module 



Communications Signal Functions - The functions of the signals on the communications connector pins 
are described in Table 3-4. 



Table 3-4 Communications Signal Functions 



Signal 



Roquet to Send 



Speed Indicator 



Function* 



Protective Ground This signal is connected to chassis ground via jumper 

W17. 

Transmitted Data Signals on this line represent the scnallv encoded charac- 

ters that arc transmitted from ihc communication^ con- 
nector Thiv Mima: is held in the mmr-arc ^i.k' duriiiL 
intervaK beiueer. character.- anc a! ill time- u her. no data. 

is being transmitted. 

Receive Data Signals on this line represent the serial!} encoded charac- 

ters to be received. 



Assertion of this signal indicates that the channel ^ read\ 

to! lian>ll;^Mois 



Clear to Send When thiS SI ? nal 1S averted, it indicates that the modem is 

read\ for transmission, 

Data Set Read} The ON condition of DSR indicates that the modem i-m 

data mode, and that the control >ignal> asserted b\ tne 
modem are valid 

Signal Ground Thls circult establishes the common ground reference 

potential for all interface circuits except protective 
ground. 

Receive Line Sicnal Detector Also called Carrier Detect. The n .>dem a^ert* th i, signal 

ON when the received signal is o! .sufficient quaiitx ano 
magnitude. 

Thi5 .sienal allows some modems to control channel bi: 



rates. 



Seeondan Receive Line This circuit is used in half-duplex coded control *i:h 

Signal Detect* reverse channel 



The folkmmg lermmolo^ is used ir.tcrcfun^ubis to describe the communication s^r.aS: 

Negative \ ullage - I - Ma^ - Of 1 

PoMUU' \u)lai'C • n ,. SfCtwC ()\ , . 

Secondare Rece.u- I me Siviru. D,".ce: ana Speed Indicator arc \«» ditlcrcm lunetior* pcrlorn,-o b> :ac vnna P ->^..| 
These Mimah arc >upp.rted b> uani: a ^casui cable lor \ DXC modem pro'n^v!. 
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Table 3-4 Communications Signal Functions (Cont) 



Signal 



Function" 



Secondary Clear to Sendj 



In FDX, this signal is the same as clear to send. In As\ in- 
metric FDX, it provides the functionality for a seeondan 

channel 



Secondary Transmitted Dataj 



In FDX. this signal is the same as Transmitted Data, but 
when operating in Asymmetric FDX, it provide* function- 
al \ for the seeondan channel. 



Send Clock 



This i"- an external transmit clock thai is supplied b\ the 

modem, h substitutes lor the communications transmit 
clock when the synchronous select bit is ^et. 



Receive Clock 



This in an externa! receive clock that ^ supplied b> the 

modem, it substitutes tor the communication reeciu 
clock when the s\nchronous select bit is set 



Secondarx Request to Send^ 



Data Terminal Read\ 



This signal is used for HDX restraint mode and As\m- 
metric FDX Sceondar) Request to Send 

This signal is turned ON whenever the channel W re,id> 
lor transmission. 



Ring Indicator 
Speed Select 



The (,)\ condition indicates thai a ringing signal is being 
received from the communications line 

Tins Mgnal allows the 808X processor to control the modu- 
lation method of the modem to coincide with its selected 
bit rate. 



The foiiuuiiig icrrnmologv in used mierehantieabh to doenbe t he eoni in urei ethnic >eer,ek 

\eii:tiive \njuee ■■ ]"-•■ M^k ■■ Of i " 

FoNiinc \v)luii:c n Sp.iee C>\ 
Second, ir> Receive i sne Siee;a! Detest and Speed Indieai": jre iu«.« dd'!ere*.t Hmetioiis performed h> lire N.une phw.< 
These stgnah are Mjpported b\ usine a speeiai cable nn I D\C modern proin^e 
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3.5.2 Printer Connector (J2) Signals 

The printer connector signals meet the following standards; 

• Electronic Industry Association (EIA) standard RS-423 and RS-232-C 

• International Telegraph and Telephone Consultative Committee (CCIIT) recommendation 
V.28 

The printer connector signals and their pin assignments are listed in Table 3-5. 



Table 3-5 Printer Connector (J 2) Signals 



Pin* 

Number Signal 



Protective Ground 



Mnemonic CCITT/EIA Description 



PROT GND 101/AA Chassis ground: ac power cord 

ground. This signal is connected to 

chassis ground via jumper \\ 16. 



TrunMnitted Data 
(input > 



T\D 



103/BA XON/XOH control signals and 

other characters from the printer 



Received Data 
(output* 



RXD 



104/BB Data received by the printer from 

the Rainbow 100 computer Tho 
signal is asserted high (mark state 
when not in use. 



5 I icar io Sena 

(OUtpUll 

6 Data Set Read} 
(output t 

7 Siena! Ci round 



CTS 



DSR 



Data Terminal Read) DTR 

(input) 



'Pin-* not listed are not u^ed b\ ihc pnnier connector, 



106/CB Aiwa\s asserted high (mark state). 

107/CC Alwavs asserted high. 



SGND 102/AB Common ground for ali signal* 



108.2/CD This signal from the printer indicate- 
its status. 
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3.5,3 ke\ board/Monitor Connector (J3) Signals 

This connector carries the video signals, data signals, and power used by the keyboard and monitor. The 

connector signals meet the following standards: 

• Video Mgnj.is •■ Similar U' tl\ RS-1TO 

NOTE 
The composite \ideo (Mono Video) signal on pin 12 
is dc coupled and therefore not in strict agreement 

with RS-170. To agree with RS-170, the composite 
video signal would require a 10 microfarad capacitor 
in series with the output. 

• kc\b<v : ro d.ii.: Mgn..ii^ I 1 \ KS-423 

The ke> board '"monitor signal* and their pin assignments are listed in Table 3-(\ 

Table 3-6 Ke> board/Monitor Connector (J3I Signals 



Pin Signal Mnemonic Description 



5 


Red shield ground 


1 


Green shield ground 


"1 
J 


Blue shield ground 


4 


Mono shield ground 


5,6 


Ground 


7,N 


* i : v 


q 


Blue video 


10 


Green video 


1 1 


Red video 


i: 


Mono video 


13 


Not used 



Shield ground for color monitor cable 
Shield ground lor color monitor caDii 
Shield ground for color monitor cubic 

Shield ground for compose vidc< 

coaxial cable 

Video, data, and power ground 

-+T 2 V power to monitor and ke> board 

Color video signal from g r uphic^ 
option 

Color video signal Irom gr\iphic> 

option 

Color video signal from graphic 
option 

Composite B/VV video from the video 

processor on the \\Mem module 



14 Keyboard received data KBD R\I) Serial data transmitted to- ke> board 
(output I 

15 Keyboard transmitted data KBD TXl) Serial data received from kc\b>v.rd 

nnpun 



1 *A Extended Communications Connectors (J4 and J5) 

communication, signals and their pin assignments are listed in Tables 3-7 and 3-8. 



Pin" 



Table 3-7 Extended Communications Connector (J4) Signals 



Signal 



Initialize 



-, 


- 1 2 V 


3.6 J 8, 2(1 


Ground 


22.24.2ci.2n 




4> 


1 ^ 



Direct Memon Access 
Control Interrupt 



Mnemonic 



INITL 



(i\T) 



1)M\( l\Tl 



Description 



Initializes extended commu- 
nications option on power-up 

-12 V output 



- \ 2 \ output 

This Mimal allows the option 
to make a data transfer 

without interrupting the 
proee^er. 



Communication^ Select 



COM SEE IE This output signal selects one 
o f the t w o r c c e i v - 
er ''transmitter channels in 
the MPSC. 



Communications Request 



1-12 \ output 

COM REQ I. Thus input signal informs the 

shared memor> arbitrator 
that t e "pihM-. '•.J..-..-.--'. • u •... 
df the shared memorv , 



12.14,16 

2^ 



~>g 



31 



Communications Interrupt 



Communications 
Acknowledge 



2 5 Mil/ 

Clock Pulses 
Clock Pulses 



COM 1NTR E 



COM ACK 1 



05 A 

om; i 



-5 V output 

This input signal is the inter- 
rupt request to the KUNN 
processor. 

This signal informs the 
option, that its interrupt 
request is acknowledged, 

Clock signal for the MPSC 



MOits n..i liocd arc ru.i u>cd e Ou extended conur.unicjUons option 
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Table 3-7 Extended Communications Connector (J 4) Signals (Cont) 



Pin* 



Signal 



Mnemonic 



Description 



33 



Communications Write 



BWR88 H This output signal indicates 

that the 8088 is performing a 
write c\clc. 



35 



Communication Read 



BRD88 H 



This output signal indicute> 
that the 8088 i> performing a 
read cvele 



37 
40 



(lock Pulses 



05 C 
el. 



This in a signal from the 
shared mcmor\ a rbi Iranian 

logic to indicate that an 
unshared memor> e\ele is m 

progre». 



*P;n> not listed are noi used b\ the extended communication-* opnor, 



Table 3-8 Extended Communications ( onnector (J5) SignaN 



Pin" 



Signal 



Mnemonic 



Description 



Address/Data Bit 



B 

B 
B 
B 
B 
B 
B 
BAD 



\D 

\D I 

\d ; 

\D 3 

\D 4 

\D 5 

■\D 6 



Buffered address /data bits to from extender 
communication's option 



Address 



88 AO 
88 A I 
88 A 2 
88 A3 



Latched addres> bits to extended 
communications option 



Communications Select 2 COM SIT, 2 L 



Thi.s signal selects one of two receive: 

transmitter channels in the M PS( 



27. 2^. 31 



+ 5 v 

Ci round 



,5 y 
C\D 



5 \ output 



*Pir^ /W and 4(; arc noi u>cd 
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Tabic 3-8 Extended Communications Connector (J5) Signals (( ont) 



Pin* Signal Mnemonic Description 



Shared V1emor> Data Bit SHRAM DO Shared memory data bus to/from extended 

SHRAM Di communications optior 



h 






SHRAM 1)2 


,\ 






SHRAM W 


! 






SHRAM 1)4 


i; 






SHRAM 1)5 


14 
]0 






MIR \M l>(> 
SHRAM D" 


Is 


Shared Mcni.-r 

Bi! 


\ Addro*- 


SUM \ M 
SUM \ 1 


-> i 






SUM \ : 


n < 






SUM \ ^ 


> 






SUM A -i 


> 






SUM \ - 


30 






SUM \ (- 


•s -^ 






SUM A ' 



Shared meniorx address bits from extended 

communications optioo 



34 Shared Mcmorv R>>u SC'HRAM RAS L. Row address strobe from extended 

Address Strobe communications optic 

36 Shared Memon Column SCHRAM CAS I. Column address strobe Irom extended 



3s 



COM SH \VR I Read,-" write signal from extended 
communications optica 



'Pins 3^ ane 40 arc ik»i usai 



3.5.5 Memon Extension Connector (J6) Signals 

their pin assignments are listed in Table 3-9. 
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Tabic 3~ c ) Memorv Extension Connector (J6) Signals 



Fin* Signal Mnemonic Description 



Cj round GM) 

Row Address Strobe RASS^ H This output signal strobes the row address 

into the extended menion , 

A6 Memorx extension address bits 

A! 

A I 3 

A* 

A3 

:\ 1 ( 1 

An 
\U 
\~ 

\: 

A:" 

\:: 

2fi M)\S \lLi!upie\er Select Ml X N* II This signal allows Address bits • ! * ! < ! 

from the KO^ processor in be applied to 
the extended memorx . 

2! Address Bit I i A I I Memor\ extension address bit 

22 \ddrc- Br, 4 \4 

23 Refresh Row \dd-css Rf Sll RAN II This output signal refreshes the extended 
St mix: memon 

24 Paniv "lest PARITY TI ; .ST II This output signal enables testing oi fhv 

pant\ circuits on the extended menvr) 

25.2"\2<V35 -5 \ ^? ^' output 






Address 


Bit 6 


s 


Address 


Bn i 


ki 


\ddreNs 


lit 13 


in 


Addre^ 


Bit s 


I l 


■\ddrcNs 


Bit 3 


\ "y 


AOaII'Css 


B:t IP 


I 3 


\ddress 


Hi: h 


' 4 


\iidresN 


B,t *4 


I ^ 


\ddres-- 


Bit " 


U> 


Address 


Bit 2 


r 


\ddre- 


lit : 


l S 


Address 


Bit •> 


| ^ 


\dvi:e^ 


Bit 12 



2o Fantx I-.rror PARITY PRROR L This input signal informs ihe SOSs that a 

n vii.m . ;\ ; -;: \ c:-:.-r !a-- ■• >-.:c maea 

20 Menn»r> Present MI M PRl'S L This input signal inl'orm> the SOS* linn 

'a. mena ' • cxtcn-an'. - ;nsu;:ea 

30 e I The output signal is asserted b\ the 

shared memor> arbitration logic when an 
unshared nieniorx e\ele is in progress 



"IV s n,a \\s\cc .Tv rir' u%cd \r\ th,. nici v ''"- a.'aiM. :i 



Pin 51 



31 



Table 3-9 Memon Extension Connector (J6) Signals (Com) 



Signal 



Do Refresh 



Mnemonic 



DO KlSli L 



Description 



This output signal indicates that the 
extended memory must be refreshed. 



Select Memory Bank 2 S64K 2 L 



This output signal select the second (wk 
b\te memory bank. 



34 



:^ 



Refresh Done 



Initialize 



R\S\i DOM H 



I\IT 1 



But icrcd Address Data BAD 



Column Address Strobe CASSS Li 



This output signal ir:-dicatc> that memon 

refresh operation is completed. 

This output signal initializes the memor> 

extension logic on pox\er-up, 

Memorx extension uata bn 

This output signal probes the column 
address into the extended memorx 



3 s 


Bufiered Address Data 


B\D t 


3v 


Dala 1 ransmit -'Receive 


Dl R 


40 


Buffered Address Data 


B\l> 5 


41 


Memorx Read 


BRDss h 


42 


Buffered Addres* Data 


BAD 4 


43 


Select Memorx Bank 3 


SMk 3 I. 


44 


Buffered Address Data 


BAD 3 


45 


Memorx \\ rue 


BWRss I 


4h 


Buffered Address Data 


BAD 2 


4"^ 


Selecl Me mors Bank 1 


S64K 1 L 


4S 


Bufiered Address Data 


B\D ! 


4M 


Ground 


G\D 


50 


Buffered Address Data 


BAD U 



Memorx extension data bit 6 

This output signal controls the direction 

of data to/from the memorx extension 

Memory exten>ion data bit 5 

This output signal indicates that the 80S* 
is performing a read excle 

Memory extension data bit 4 

This output signal selects the third 64k 
byte memory bank 

Memorx extension data bit 3 

This output indicates that the 8U8S is 
performing a write cxeie. 

Memorx 1 extension data bit 2 

This output signal selects the first 64 K 
memorx bank 

Memorx' extension data bit 1 



Memorx extension data bit 



*Pins nol listed arc not used b\ the mem^r> extension option. 



3.5.6 Graphics C onnector (J7) Signals 

The graphics option plugs into a 40-pin header on the system module. This connector carries all the 

this option The signals and their pin assignment are listed m 'luDio ^-; 1! 



Table 3-10 Graphics Connector (J 7) Signals 
Pin* Signal Mnemonic Description 

1 Address Bit 3 A3 This output signal is used for graphics do- 

pla> control 

2 Initialize I NIT 1. This output signal initializes the graphs 

option on power-up. 

3 Buttered Address B\D Graphics option data bu «» 

DaU: 

4 Graphics Select GRAPHIC This output signal seieo the graphic 

S1-. I. 1. option. 

5 Buffered Address BAD I Graphics option data bit 1 
Data 

6 Graphics Read BRDS* H This output signal indicates th.it the M>ss 

r- per: arming a read o'.v., 

7 Buffered Address BAD 2 Graphics option data bit 2 
Data 

8 Graphics Write BWRSS II This output signal indicates th.it the XOXx 

o perloi ooi ,; w • a . . \ .. .. 

9 Buffered Address BAD 3 Graphics option data bit 3 

Data 

1U, 14,16 -5 V + 5 V output. 

1 1 Buffered Address BAD 4 Graphics option data bit 4, 

Dan: 

13 Buffered Address BAD 5 Graphics option data bit 5, 

Data 

15 Buffered Address BAD 6 Graphics option data bit n 

Data 

17 Buffered Address BAD ~! Graphics option data bit "\ 
Data, 

18 Ground G\D 

*Piro n.a iHicii .to- ru»t used h\ Ok graphic option 
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Table 3-10 Graphics Connector (J 7) Signals (Com) 



Pin* 



19 



3S 



39 



40 



Signal 



Mnemonic Description 



Address Bit 



20.22, 


24, 


Ground 


26. 2 h 






21 




Addrev* Bit 1 


23 




Address Bit 2 


~k 




Red Dri\e 



AO 



GND 



Al 



Green Drive 



Blue Drive 



RED 



grffn 



Bl L F 



This output signal is u*c\l for graphics dis- 
play control. 



This output signal is used for graphics dis- 
play control. 

This output signal is used for graphics dis- 
play control. 

This input signal is routed m the key- 
board 'Monitor connector |J3) to direct!) 
drive the red gun of a color monitor 

This input signal is routed to the key- 
board /Monitor connector iJ ; » to- direct!) 
drive the green gun o! a color monitor 

This input signal i> routed to the kcy- 
board ••'Monitor connecter (J?> to direct!) 

drive the blue gun of a color monitor 



30.32 


- 1 2 V 


31 


Graphic** Video 1 


33 


Graphics Video 2 


35 


Graphics Blanking 



GRF VII) 1 II 
GRF VID 2 H 



- I 2 V output 

This signal in the first bo-mapped graphic* 
video input. 

This signal is the second bit-mapped 
graphics video input. 



GRF BLANK L This input signal is used to blank out the 
graphics display during the CRT beam 
retrace interval. 



Graphics Sync GRF SYNC L 

Graphics Interrupt GRF 1NTR L 



Graphic^ Option 
Present 

Vertical Blanking 



graphics 

prf:s f 



This input signal is used as the synchro- 
nizing signal for the graphics video. 

This input signal is asserted by the graph- 
ics option when it wishes to display video. 

This input signal informs the 80S8 thai 
the graphics option is installed. 



VERT BLANK L Thi> input is the vertical blanking ssgna! 
for the graphics video 



Pm.s not itocd are not u.scd b> the graphics option. 
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3.5.7 Pcmer Supph Connector (J8) Signals 

The power supply connector on the system module is a 13-pin in-line connector. A 13-pin flat cable, 
detachable at both ends, is used to connect the system module to the power supply. The power supply dc 
voltages and control signals that are applied to this connector are listed in Table 3-11. 

Table 3-1! Power Supply Connector (J8) Signals 



Pin Signal Mnemonic Description 



1 AC Voltage Okay ACOK H This signal indicates the presence or absence of valid 

ac power entering the power supp:\ When ' .iho :. 

power is present, this signal will be high When the 
,;v power is io\Aer than the required moorui'o o;;oo 
voltage, this signal will be low. 

2 Voltage Bia> VB1AS This signal is connected to the communication^ con- 

trol register via a jumper on the >\ stern module, The 
umape* o oondieo on'w ;,,r m.;. r Ui!^u.rir:e ieo r \L 

3 None This pin is missing to provide a ke> for the cable 

connector. 

4 -12V -12V input 
5,6 - 1 2 \ 4 1 2 V input 
7, h, 9 -5 \ +5 V input 

10. II. 

12, 13 Ground G\I) DC" power return and signal ground 



3.5.8 RX50 Controller Connector (J9) Signals 
.VI 2. 



}~)0 



Pin* 



Table 3-12 RX50 Controller Connector (J9) Signals 



Signal 



Diskette Drive Read 



Printer Transmitted Data 



Mnemonic 



ZFPRD 1 



PRT TXD 



Description 



This output signal asserted by the 

Z80A I/O select logic allows the 
RX50 controller to place read data 
from the diskette dri\e onto the Z80A 
data bus (ZD-.7 0->) 

This output signal is a serial stream of 
data from the printer PL'SART. This 
data is sent to the data separator cir- 
cuit when DI-\(. l.OOPBACk H i- 

asserted and allows the 808S and 
ZKOA processors to lest the data 

separator circuit- without the u>e of a 
diskette dn\c, 



Diskette Drive Wriu 



Diagnostic l.oopback 



ZFPWR I This output signal asserted b\ the 

Z80A I/O select logic gates data from 
the ZSOA data bu> (/!> "oU.-l into 
the RX50 controller. 

DIACi LOOPBACk H This output signal, together with PRT 

TXD. allows the data separator circuit 
to be tested through the printer port, 



ZSOA Reset 



AC" Volume Oka\ 



Diskette Drive 
Register Read 



ZRESHT L 
BACOK 11 



ZFPRfXi RD 



This output signal will reset the RX50 
controller at pouer-up. 

This output signal allows the RX50 
controller to tran>ler write data to the 
disk drive onl\ when the ac input to 
the power supph is at the correct volt- 
age level. 

This output signal asserted b> the 
ZSOA I/O select logic allows the 

Z80A to read the status of the dis- 
kette drive. 



10,30 t?V 

I I ZKOA Data Bit 



ZD 7 



•t5 V output 

Thi> bidirectional data bus bit is used 
to transfer data, control and status 
information between the Z^OA and 

the RX50 controller. 



•I'ins noi listed arc not u.scd b> the R\ro i oyurollcr Module 
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Table 3-12 RX50 Controller Connector (J9) Signal* (Cont) 



Pin* 



Signal 



Mnemonic 



Description 



14,24 



lb 



29 
31 

32,34 



Z80A Address Bit 



Z80A Data bit 6 



C i round 

ZSOA Data Bit 5 
ZSOA Data Bit 4 
ZSOA Data Bit 3 



ZSOA Data Bit 2 

ZSOA Data Bit I 

ZSOA Data. Bit 

ZSOA Address Bit 



8 \1H/ Clock Pul>e 

4 MHz Clock Pulse 
2 MHz Clock Pulse 



MH/ Clock Pulse 



ZAO 



ZDd 



GND 
7D5 

ZD4 

ZD3 



ZD2 
ZD1 
ZDO 
ZA 1 



OS A 

4 MHZ 
2 MHZ 



MHZ 



Address bit together with address 
bit 1 selects ! of 5 registers in the 
RX50 controller to transmit/receive 
data on the ZD<7:0> bus. 

This bidirectional data bus bit is u>cd 
to transfer data, control and statu.s 
information between the ZSOA and 
the RX50 controller. 

Signal and power ground 



These bidirectional data buv bits are 
used to transfer data, control, ana sta- 
tu* information between the ZSOA 
and the RX50 controller 



Address bit i together with address 
bit selects 1 of 5 registers in the 
RX50 controller to transmit/receive 
data on the ZD- 7;(),- bus, 

This clock pulse signal is used b\ the 
write precompensation circuit in the 
RX50 controller. 



This clock pulse signal is used b\ the 
write precompensation circuit in the 
RX50 controller. 

4-12 V Output 

ThiN clock pulse signal is used b> the 
write precompensation circuit in the 
RX50 controller, 



'Pin- rini listed ;irc no; u>ee b\ the R\50 1 ontroiier Module 
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Pin* 



}5 



36 



Table 3-12 RX50 Controller Connector (J9) Signals (Cont) 



Signal 



500 kHz Clock Pulse 



Doketie Drive Present 
Diagnostic Rani 



Mnemonic 



500 KHZ 



ZPPRP.Ci WR 



[ i V\ PRf S L 
ZDI Vi RD i 



Description 



This clock pulse signal is used b> the 
data separator circuit in the RX50 
controller, 

-12 V Output 

This output signal asserted by the 
Z80A I/O select logic enables a write 
onh control register in the RX50 con- 
troller. The contents of the register 

are used to select the drive, turn on 
the drive motor. Ante the preconipem 
hation \alue>. am: select iIk ^uriace of 
the diskette to be avce.s>ed 

This input signoi inform> the sOsS 
that the RX50 controller is installed 

Thi> output signal asserted b\ the 
ZS0-\ 1 'O >elect logic enable^ the 

general/status register on the RX,^" 

controller to place diskette drive sta- 
tus information on the Zi> ~:U - dato 

bus. 



nSro not hoed arc nvt used h> the R\oi Controller Module 



3.6 FIRMWARE INTRODUCTION 



1 he 1 1 

bit ch 



muare for the Rainbow 100 computer is contained in a 24k byte ROM eonssting o! three Sk > 8 

ps. The firmware provides the following services: 

Power-up initialization of hardware 
Scli'test diagnostics 
Terminal and console mode> 

Image of ZKOA RAM space to be loaded 

Boot loader to read track 0, sector 1 of diskette 
Opening menu selection process 

Automatic shutoff oi monitor display after 30 minutes of nonuse. and restoration of displ;t> on 

first aetivin (an\ keyboard or received character). 



i-"U 



3.6.1 Terminal Mode 

When in the terminal mode, the Rainbow 100 computer runs a firmware program using the 80SS 
processor and looks similar to a YTI02 terminal. It provides subfunetions in module* usable to other 

processes incoming character strings in the same manner as a VT102 terminal. The Rainbow 100 
computer also returns characters to the host computer in a manner similar to that of the VT102 terminal 
given the same Set-Up conditions, 

The firmware is organized such that the YT102 emulation primitives form the console functionahts for 
use b\ applications through the interlace laver. When in terminal mode, a background loop is entered that 
calls on the console primitives and adds the neeessar\ funetionalit} to provide full terminal mode. 

An interlace Ia\er i> placed o\er the console primitives to provide an application with means of accessing 
those primitive*. 

NO IF 

In console mode there is no support provided for the 
printer ur flu communications connectors I ho 
hardware (eommunieations/printer MPSO musi he 

controlled direct!) b> the operating s\stem. 

For those applications, that need more immediate control of the hardware, the firmware provides >er\ice^ 
to obtain raw ke\ information, enable 'disable tile cursor, and trarslcr data direct!} to the screen RAM 

The interface between the application and the firmware s implemented using a software interrupt, uith 
arguments passed and returned in the SON*; registers 

This leads, to a laxered firmware structure as sh.>wn in figure )~\ from the firmware viewpoint, the 
operating system in this example i> an application It can be anything, including another firmware routine 

All entries to firmware routines from external processes are via a software interrupt vector 40H Ths 
makes the interlace reie.ise-mdependent because ROM code loads the proper \ectors during initiah/atmn 
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3.6.2 ROM Selftesl Diagnostics 

Rainbow 100 computer can load a diskette and run a* a terminal. The Rainbow 10o ROM diagnostic is 
started b\ four different means; 

• Power-Lp 

• Reset 

• Typing S on the keyboard in response to the Mam S\ stein Menu 

• Detection of a massive hardware failure (MUf'T'l 

If an error is defected while a Rainbow 100 diagnostic is running, two types of error messages can be 
displayed: a message on the screen; and a 7-bit numeric value, displayed b\ seven lights on the back of the 
system unit 

If an error is fatal, a message will be displaved on the screen, the keyboard lights wii: blink, the ke\ board 

beli will sound three limes, and the lights on the back of the s>siem unit wii; light in a specific pattern If 
the error is nonlutah the message will be displaved m blinking revere video, the kc\ board beil sound- 
twice, and no lights are In on the back of the system unit If no errors are detected, *ne ke\ board bell will 
sound once and the Mam Svstcm Menu wii! be displaved on the screen. 
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CHAPTER 4 
SYSTEM MODULE TECHNICAL DESCRIPTION 



4,1 INTRODl C'TION 

■ vr ,.^ ; 'y Jm .■. -.:,;•■: --,,du.. is described both to the block diagram lc\cl and tec turvoun..' b, v. 
Ji'Vmm ;o.c.'"!!:v iolo v.;r.u,> arc tieocruh} not described to the detailed circuit ic\e', except - '-■•^ 
,'.^'*./ut K -^si.,' ; ' dcs.Vmo -. is considered ruveNV.r> lor a clear understendme ot the subic,: m.mm 



4.1.1 ( hapter Organization 



ideo it.t. lour sections 



\ eencr... lIcsct 



,■:, ,-.' the !unctim> performed b> the »wem module (t'amamph - 2» 
. \ r-.^ji Gcs,nro ...- o! the swon module (Paragraph 4.?i 

• \ lunation. h description ••: t'ne swem module (Paragraph 4 4i 

• \ description of the swem module connecters (Paragraph 4.5 i 

4.1.2 Related Documentation ,, r -r, •• ji 

h s .mc i.l if.c W»ck maurants vulhm this chapter, the loeic blocks contain the word Vli [ 1 kuomed hp , 
n'|..r\.r In s -cers m \ sheet number m the swem module circuit schematics These nuniDco nt.o P. 

1 r .- PC 100 s.stem module ur.uii schematics (D-CS-541 54SMM I consist oi I 3 she,m and are , pa", o, 
,hc PC loo i >eic \ho.mer;an,e Print Set ( \1P-0i 4U ; 4)0) 

4.2 CKNKKM Dl SCRIP! ION 

The swem module na.s a duaap-ocess >r architecture that uses an SOS.s lo-bit proeessor coupicc 'aim .: 

shared block of memorj. 2K bues of private RAM and peripheral circuitry 

a 20-bit unidirectional address bus and an h-bit bidirectional data bus. 

signals l0 read dale, from and write dma to the dual-diskette dn\c> The ZSOA communicates wstr i> 
>upportinp louu and the R\<0 controller via a lo-bit unidirectional address bus and an *-bu bidirectioim 
dmu bus 
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Figure 4-1 Svsicm Module Block Diagram 



receiver clock baud rale lor ihi> channel ma> be independently programmed, 

also supplies the transmitter and receiver clocks for the keyboard PUSART at a fixed 4.*k baud rate 



\ 



The clock circuit or the s\stem module provides three groups of clock putseN that are derived fron- 
ts used b\ the RX50 controller logic 



The s\btem module includes the following features; 

• kOSS processor 

• Z80A processor 

.• 64K b\te shared dynamic RAM 

• 2k bvic Z80A dedicated RAM 

• 24k b\te ROM 

• 256 >< 4 bit nonvolatile nienion (N\M) 

• DC01 1. DC012 video processor 

• 4k b\ic screen RAM 

• 4k byte attribute RAM 

• Asvnc 'bis\nc eommumcaiionN port 

• Printer port 

• ke> board interface 

• R\50 controller interface 

• Option expansion, eapabilao 

• Kiended communication* 

• C nior Capiat 

• I vicnoed mcmo-> iMk or H2k bwes 



, ;r, » ^ idc. a. 
;uit biKird a 



the svstcm module to the swem unit. 



nnec:o> 
;a! .on> 

aievto: 



lighis. and the manOaaunr^ lot .'configuration jumper 
, . cvcti-m \inni 1 F Fl ACTIONAL DESCRIPTION 



manuals: 

i A PA MS Btn>k 

Intel Corporation 

M)b5 Bo^er> Avenue 

Santa Clara. California ^51 

ZW'-CPl /ZbOA ] "-CPL Ti\hniail Manual 

Zilog. Inc 

HI* Del! Avenue 

Campbell. California Y?na> 
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F : igure 4-2 Sweni Module Physical Lavout 



Ml illustration- in this section arc functional block diagrams. Logic s>mbo!s appearing or 
diagrams indicate function and m,\ no! represent actual circuitrv 



the bl 



4.4,1 Svstem Module Address and Data Buses 

The system module has two primar> address and data bu>es. one for each of the 808b and 7ko \ 

relation to the mam logic element.s on the s\stem module. 
bidirectional lor data transfers and unidirectional for addres.s cycles 
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Ficure 4-? System Module Address and Data Buses 
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shared mcmon data transceiver. 

rate generator, and the printer baud rate generator. 

baud rate generators, 

4.4.1.4 Video Processor Shared Address Bus - The shared address bus S\<10:0> is a unidirectional 

subsystem The S V 10 <> • bits are obtained b\ multiplexing the 80*S processor addrc» A« 10.0 - and the 
buffered address BA< 10.U •* bits from the video processor. 

The SOSs uses the hu^ tu access the screen and attribute RAMs to store the character and attribute 
information to be displa\ed on the monitor, 

The video processor use- tho bu- to retrieve the stored character and attribute information b> direv.1 
memorx accesses to the screen and attribute RAMs. 

4.4.1.5 Video Processor Buffered Address Bus - The buffered address bus B.-VIO'O > is used b\ th, 

video processor to access the screen and attribute RAMs to retrieve character and attribute information to 

be displaved on the monitor 

4.4.1.6 Video Processor Attribute Bus - The attribute bu> AT<7:0> is a bidirectional data buN that 
carries character, line, and screen information Onl> the four least significant bit* are used b\ the video 
processor 

The AT bu:^ is used b\ the KOss processor to store attribute information in the attribute RAM Trie 
attribute RAM data transcei\er 

The video processor uses the AT bus to retrieve the four least significant bits from the attribute RAM and 
then uses these bits to specif} the attributes of the character, line, and screen display, 

4.4.1.7 Video Processor Buffered Data Bus - The buffered data bus BD<7:0> is a bidirectional d,;L: 

from'thc 808b via the BAL"KoO> bus and screen RAM data transceiver, 

The video processor uses this bus to retrieve the stored ASCII encoded character b\ direct memory 
accesses to the screen RAM, and then converts the data into an electrical signal that the moniur car: 
displa> as letters, numbers, and swnbols 
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arbitration logic continue!} monitors the de\u 



•es a 



nd establishes prioritx using the SHD-- ":().-• bu> 



4.4.2 ("lock Circuit 

The clock circuit logsv tieneMtc-s three grouf 



\s of clock pulse- thai determine the I to 



Rainbow I Go cumput 



ater Yr.e cod esato: bkvk diagram is shown in Pigun 
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Ftnure 4a Clock Circuit Block Diagram 
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4.4.2 J Master Clock - The master clock is a crystal controlled oscillator that runs at 24.CT34 MH/ 

controller logic, 

timing is shown in Figure 4-5. 
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Figure 4-5 8088 Clock Pulses 



4.4.2.3 Z80A Clock Logic - The Z.80A clock logic consists of a 6:1 frequency divider and a TTl t> 
then applied to the ZsOA processor. The Z80A clock pulse limine is shown in Figure 4-6. 
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Figure 4-6 Z80A Clock Pulses 



i^l* tkp ft MH; nmnii! of the VI frequency divider is divided into 4, . and 1 MH/, ana . >■ 
used to synchronize various logic function* of the RX50 controller. 

during diagnostic testing. 
and 16-bii processors 
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4.4.3,1 8088 Architecture 

(B1L) These tuo processing unit.s are shov\n in Figure 4-7. 

support logic 

the arithmetic logic unit iAI I ) data bus, and loads instructions into the instruction queue, 
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Figure 4- 8088 Processor Block Diagram 
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hue to be fetched. In the course of instruction execution if a memors location or w \ 
accessed, the EL requests the Bit to perform the required bus cycle. 

cycle' the Bit completes the cycle before honoring the EL s request, 

iiiithc* the dau. wnuei: or remo'.e- the data re.id 
can be obtained Jrom Intel*?* H/'A <^ Book 





RtAC 
BUS 




Figure 4-8 Typical Bit Bus Cycles 



input daun 1 nt M>^* 



wnie 

c\ 

i 

accept 



1 the data present on the address Mala bus dunng stales T, and T.. 



It is important to note that the BIU executes a bus cycle only when a bus c>clc is requested b> the EL' as 
part of instruction execution or when it must fill the instruction queue. Consequent!), clock periods in 

idie state> <Ti) and occur between state T4 of one bus c\ele and state Tl of the succeeding bus cycle. 

stale* in the bus cycle to compensate for devices (memory or I/O) that cannot transfer data at the rate 

inserted between states TI and T2, During a wait state, the data on the bus remain* unchanged. When the 
device can complete the transfer I present or accept the data), it signal the 8088 to exit the wait state and 
to enter state T2. 



4.4.3.3. 8088 Pip Description - The 40 pins of the 8088 processor are divided into six functional gro 



U?N 



1 , Address bu> 

2. Address status bus 
5 Address ti^Li bim 

4 Bu^ control output 

5 Processor cor.tro! inputs 
Power inputs 

The function oi a number of the 8U>n control pin- m defined b\ the \ijhd2C level (\ ec or ground » applied 
n the minimum maximum mode input ip;n ?3l Three ^ the 40 available pin> c/ the 80-sb .me not used in 
the Rainbow 1 00 computer The p:n functions are described in Tables 4-] and 4-2 



Pin 
No, 



s- \t> 
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Table 4-1 8088 Processor Pin Descriptions 



Signal 
Mnemonic 



Pin 
Svmbol 



AD" -A DO 



A 15- A: 



A 15- AS 



Direction* 



AD" -A DO 1 t) 



O 



?H 


A 1 b 


A 16, ''S3 


O 


7.' 


A;" 


A t " ''S4 


O 


36 


Ai* 


A!ivS5 


o 


35 


A 19 


A1V , ; S6 


o 



Signal Name and Function 



ADDRESS DATA BUS These lines are the 

time multiplexed nieoion/TO address ("T 1 ) and 
data (T2. T3. T\V. and T4) bus. These lines are 

active high and float to 3-state Off during 
interrupt acknowledge 

ADDRESS BUS: These lines provide address 
bits b through 15 for the entire bus cvcie 
(T1-T4). These lines do not have to be latched 
by ALE to remain valid. A15-A8 are active 

high and float to 3-state OFF during interrupt 
acknowledge. 

ADDRESS/STATUS: During Tl , these are the 
four most significant address lines for memor> 
operations. During I/O operations, these lines 
are low. During memorx and I/O operations 
status information is available on these lines 
during T2. T3. TW, and T4. S6 is always low 
The status of the interrupt enable flag bit (S5) is 
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Tabic 4-1 8088 Processor Pin Descriptions (Com) 



Pin 
No, 



Signal 
Mnemonk 



Pin 
Svmbol 



Direction'* 



RD- 



RD 



O 



READY H 



Ri \DY 



INTR H 



INTR 



23 



COMM 
INTR 1 



PR! TES7 



I? 



PARITY 

ERROR 



NMI 



Signal Name and Function 



updated at the beginning o: each clock eveie. S4 
and S3 are encoded a> sh^wn in Tabic 4-2 
This information indicate-, which segment regiv 
ter is prescntl> being u>ee ior data accessing 

READ 88: Read strobe indicates thai the 
processor is performing a memor> or l^O read 
cvcle. depending on the e.ate of the 10; M pm 

or S2. Tim signal i> unci! to read devices that 
reside on the 8()8> local dun RD i> active la. 
during T2. T3. and J\\ o: an> read cvcle. and i* 
guaranteed to remain h;g ; m 1 2 u-w tne Vl »^ 
local bu^ has floated 

READY is the awkn > leugeinem \u*v\ tm 
addre^ed mem<>r\ or I O deuce that a un- 
complete the data tran^t-T Th> Maria' o a^t- a 
hinh. The 80^ RI. \I^ input a tv. ^nehr.- 
nizec When READY is active Uu wait Nte.u- 
(TWi are added to the M->8 t-^ cwie 

INTERRUPT REQLEV1. i> a level triggered 
input which in sampled during the \:M clock 

cvcle of each in>tructam to determine il the 
processor should entt " into an interrupt 
acknowledge operation A >i/maujtina i- 
vectored to ua an interrupt vector iooNup tabic 

located in system menva !: can be internal!) 
masked b\ software resetting the interrupt 
enable bit" INTR is internal!) .synchronized 
Tha> signal is active hig' 

COMMUNICATION PRINT! R INTER- 
Rl PT REQl EST: input U examined b> the 
"wast for test** induction. If the COMM ; PR1 
INTR input is low, execution continues; other- 
wise the processor wau> in an idle »tate Th> 
input is synchronized internal!) during eacr, 
clock cvcle on the leading edge of CLks* II 

PARITY ERROR; is a nonmaskable interrupt 
input from the memorv extension option li i^ 

active low when a paritv error occurs,. The edge 
triggered input causes a, t\pe 2 interrupt A sub- 
routine is vectored to via an interrupt veemr 
lookup table located ir. s\stem memorv Pant) 



Indies 



dir 



u ,: r re -pi 



uic Susa pr^»vcss'. r 



K) 
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Table 4-1 8088 Processor Pin Descriptions (Cont) 



Pin 

No. 



24 



-><, 



Signal 
Mnemonic 



Pin 

Symbol 



Direction* Signal Name and Function 



RESET H 



CLKSS H 



lO. \1 



WR8h L 



I NT A I. 



ALE H 



RESET 



CLK 



40 


-5 \ 


Vcc 


1.20 


GND 


GND 


3 3 


MN.'MX 


MX MX 



10 'M 



O 



WR 



O 



I NT A 



ALL 



O 



() 



error is not maskable internal!) b\ software 

The transition of the pann error signal from 
HIGH to LOW initiates the interrupt at the end 
of the current instruction, This input i> intern..!- 
1\ synchronized. 

RESET: causes the processor to immediate)) 
terminate its present acti\it\ The signal muo 
be active high for at least four clock c \ v ! c - It 
restarts execution when RESIT returi> M^ 
RESET is internal!) s\ nchronized 

CLOCK 80 V A provides the basic r.mmg : ^ :h. 
processor L is a\\ mmetnv wo.h a 3 3 da'\ 
evele to provide optimized internal tirrane I r.c 
frequency oi the v. lock signal i> 4 Mr Mil/ 

\(, (' is the - r \ power input 
GND. arc the ground pins 

MINIMI M'M-WIMl M. determines the 
operating mode ol the processor A low on 
MN/MX selects maximum mode. A high on 
MN/'MX selects minimum mode This signal o 
tied to -5 V through a 330 ohm rector m ih. 
Rainbow 100 computer. 

INPUT OUTPUT/MEMORY: This statu- line 
is used to distinguish a memon acces* trom an 
1 T.) access lO 'M becomes valid in trie 1 -l pre- 
ceding a bus cycle and remain^ valid until the 
final T4 o\ the"c>cle (1 ; - high. M ~ i ^ ' 

WRITE 88: Strobe indicates that the processor 
ih performing a write memorj or write I O 
evele depending on the state of the lO/M signal 
WR88 L is active for T2. T3. and TW ol am. 

write c>cle It is active low, 

INTERRUPT ACKNOWLEDGE: is used a* a 
read strobe for interrupt acknowledge c\cles It 
is actne low for T2. T3. and TW of each inter- 
rupt acknowledge cycle 

ADDRESS LATCH ENABLE/ is proudeo /■ 
the processor to latch the address inm i-o 
address iaiehes, It is a high pulse active durmg 
Tl of am bus c\clco ALE is ne\er floated 



indiwjies di'cchor u< sii»n. 



th a^pio; u> ;hc MJs^ processor (U ■ outpuO 
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Pin 
No. 



30 



34 



Signal 
Mnemonic 



DT/R 



DEN L 



Table 4-1 8088 Processor Pin Descriptions (Cont) 



Pin 
Svmboi 



DT/R 



DEN 



HOI !) 



sso 



Direction* Signal Name and Function 



O 



O 



HID A O 



() 



DATA TRANSMIT/RECEIVE: is used to 
control the direction of data flow through the 
8088 data transceivers. The timing ot this signal 
is the same as IO/M (T = high, R - low) 

DATA ENABLE; is an output enable for the 
AD--:0> data bus transceiver and the vide 
processor data transceiver The signal is active 
low during each memor> and I/O access. anc 

for interrupt acknowledge TNTA) cvclev for^ .: 
read or IMA evcle. it ^ acme from the midc".. 
of T2 until the middle o' 1 4 f o: a^nic c>c.e. 
it i> active from the beginning o: 12 to:;.: i\ 
middle of 14. 

HOLD: When actoe higl . thi^ Mgm/ mo.^o^ 
that another bu> ma>tcr i> -eque^re a n^a' to^ 
hold Thb signal is not used in the Ramo -^ .00 
computer and i> tied to ground ilow) 

HOLD ACKNOWLEDGE i- active hsg ; u 

acknowledge a HOLD reoueo o the nr^e^^ 
Thi- signal is not used b> the R^nb-o Hi" 
computer. 

STATl S LINE: The . ombmatnr, ^ SSO. 

lO AT and DT/R allow tae >Wem b coiv.pietL- 
1\ decode the current bu> c\cle I ho Mgnu: is 
not used in the Rainbow }{pj computer 



Indicates dircvmn 



ih rmxv; tu the S(»s> ptvccnn'O to ^apuo I - mpta 



Table 4-2 Segment Register Status Encoding 



S4* 


S3 


Characteristics 


(Low i 





Alternate Data 





1 


Stack 


1 i High » 





Code or None 


1 


1 


Data 



•:v 
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4.4.4 Z80A Processor 

The Z80A is an 8-bit parallel processor mounted in a 40-ptn dual in-line package* It ha.s a 16-bit 

unidirectional address bus and an 8-bit bidirectional data bus for interfacing to 62k bytes of shared 

full) decoded and timed to control the memon and RX50 controller, 

A group of exchange instructions make either j>et of mam or alternate registers accessible to the 

programmer 

The Z80A also contains an additional sei of six registers with assigned functions. Four of these arc I^-bo 
registers one for the stack pointer, one lor the program counter, and two for indexed addre»ing The 
280*\ also has two S-b;t registers: the interrupt register and the 8-bit refresh register. 

The ZM>-\ require unl\ a single - 5 \ rvuer >upp]\ source The interna" block diagram if igure 4-^. vl, 
the priman funetiur^ oi ihe ZMjA processor 



2 MP t Z L 



\" >. 








— n 










INTERNA DA' 

BOS 



Figure 4-^ Z80A Processor Block Diagram 



4.4.4.1 Z80A Basic Timing - The 280 A processor executCN instructions in the following sequence: 

1 , Opcode letch 

2, Memor> read or write 

3. I/O device read or write 

4. Interrupt acknowledge 
5 Reset 

Each instruction cscle con*ist> of one or more machine cycles (ML M2. M?. etc.) The number of 
machine c\cles required depends on the specific instruction being executed Each machine c\cle consists 
of three or more T c\cle> (Tl. T2. T3. T4) 
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Z8()" % -CPU / Z80A™-CP L Technical Manual, 




-* f- 




-i f- 



R£~: 




WP-Tt 0«*A OL 



-E *\\ OCL&b iDDE: Wh£\ \ECESS*~' 
OF : DEV'CES 



Figure 4-10 Basic Timing for Typical Z80A Read or Write Cycle 



I/O device in the T3 c\clc 

Dunne a »r.ic cycle, the 7M)\ places the write data to the memory or I/O deMCc on the ZD* ~ (> - bus 

from the T2 c>clc through the T3 c>c!e. 
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4,4.4.2 Z80A Pio Description - The 40 pins of the Z*0A processor are divided into seven function! 
groups 

i Address bu> ( I ^ pins! 

2. Data bus f> pins) 

3, System control (6 pins) 

4 Processor control (5 pins) 

5, Processor bus control (2 pirM 

6. Processor inning <1 pin') 
Power (2 pins) 

The 7S0\ processor as implemented in the Rainbow 100 computer does not require the !'i:nc:i."> 
prouded b> a!! of the 4<» pins The Rambou 1(K> computer uses onl> ?t> of the 40 pus The pin iunctusa 

are described in Table 4-3 

Table 4-3 Z80A Processor Pin Descriptions 



P^ Si P nal Pin „ . * jr.* 

No, Mnemonic S>mboI Direction* Signal Name and Function 



30-40 



7-10 



ZV. 15-0. -\o-.\!5 U ADDRESS BIS' ZV-15'0- has . : It-b.t 

address bus, The address bis p-vvide- the 
address for mcmor> data dun exchanges and 
1, O device exchanges 

BISACK O Bi:S ACKNOWLEDGE^:^ indite* w 

Ss* ssuesmg des.a isa the aaas-- -- sa . 

bus, and control signals have entered their high* 
impedance states This signal s no! used b\ the 
Rainbow 100 computer 

BlSRhO BISRIO I BIS REQUEST; Ths signal, vUien acme 

flew), forces the ZS0A address bu>. data bus. 

and control signals u« go to a highompedaise 
state so that other devices can eor.trC these 

lines This signal is alv^a\s m aetsa ;n the Rain- 
bow 100 computer. It is tied to -5 \ through a 
4,7k resistor. 

Z PH! [ CK 1 CLOCK: provides the basic timing for the 

ZS0A. It is a symmetrica] clock signal vs;L a 
frequency of 4.012 MHz. 

2[), -?.(, . D0-D" 1 ''O DATA BUS; is the 8-bit bidirectional bu- used 

: ■- data exchange^ uitn nicmor^ ana I '' 
devices. 



GNL> 



* Ina^.ac" iS'i'Si. 



G\D GROl ND: is the ZH0A ground pin 

vi ;f, : v srv.'. a sc 7sa X (O - obUS I Ji'.pu. > 
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Table 4-3 Z81IA Processor Pin Descriptions (Cont) 



Pin 
No. 



Signal 
Mnemonic 



Pin 
Symbol 



18 



HMT 



O 



16 



Wl/M) I 



INT 



20 



ZfORQ I 



K)KU 



O 



ZM1 L 



Ml 



O 



|g 



ZMREQ 1 MREO <> 



I? 



NMI 



NM1 



ZRD L 



Ri> 



O 



Direction* Signal Name and Function 



HALT STATE; When active (low I this signal 
indicates that the Z80A has executed a Ha!; 
instruction and is awaiting either a nonmaskable 
or a maskable interrupt before operation ear 
resume, This signal is no; used in the Rainbow 
100 computer 

INTERRUPT REQUEST. Thin i> the interrupt 
request from the 80b8, The Zb0\ honors tin- 
request at the end of the current instruction n 
the interna,! so! 't ware-corn rolled interrupt enable 
flip-flop is enabled 

l\Pl T 01 TPL'T REQl EST W hen icw. tho 
signal indicate- thai trie lower hull o! the 
addroN bu- holdv j valid 1 'O addrc^ Mr .m 1 O 
read or write operation, /IORQ E \^ a!v« gener- 
ated concurrent!) with /Ml E during an inter- 
rupt acknowledge e>c!e to indicate that an 
interrupt response vectie: can be pijced on the 
data bu^ 

MACHINE CYCLE ONE: ZM1 E. together 

with ZMREQ L. indicates that the current 

machine e\ele i> the opcode fetch c\ue o! an 
instruction execution, ZMi L. together with 
ZIORQ L. indicates a?: interrupt acknowledge 
c\ele 

MEMORY' REQL EST W hen 1 OW . ZMRE O 

E indicates that the amines bu- hole- e \ahd 
address for a memors read or nieniorv wr.tc 
operation, 

NONMASKABLE INTERRUPT. This signal- 
is not used in the Rainbow 100 computer, Ii is 
tied to -5 V through a 4.7K ohm resistor to 
h.vd w inactive (high* 

MEMORY READ; When low. this signal indi- 
cates that the Z80A wants to read data from. 
memor\ or an I/O device. The addressed mem- 
ory or I/O device uses this signal to gate data on 
the ZD-.7:0.- bu^ 



: Induaic^ 



the /.mo fO ^~ outpuu I •- m; 
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26 



28 



24 



ZRFSH L 



ZW AIT L. 



ZWR ! 



Table 4-3 Z80A Processor Pie Descriptions (Cont) 



Pin Signal Pin 

No, Mnemonic Symbol 



Direction* Signal Name and Function 



ZRESET L RESET 



RFSH 



O 



WAIT 



\VR 



O 



RESET: When low, Z RESET L initializes the 
Z80A as follows: il resets the interrupt enable 
flip-flop, clears the PC and the 1 and R reci- 
ters, and sets the interrupt status to mode 0. 
During reset time, the address and data bus go 
to a high impedance state, and all control output 
signals go to the inactive state, 

REFRESH- This signal is active low ZRFSH 1 
together with ZMREQ L indicate that the lovxer 
seven bits of the system's address bi^ car, be 
used a> a refresh addrcv* to the swem"> dyv.m- 
ic memories 

WAIT: ZWAIT L indicates to the Zs»>\ :h.o 
the addressed memorj or I'O deuce o n- : 
read\ \o r a daia transfer The ZX»-\ continue- 

to enter a wait slate as long a> tho sign*'., is 
active loxu 

MEMORY WRITE: When low. indicates fhao 

the ZKOA data bus holds \ahd ±tu w be stored 

ai the addressed location 



-N \' 



\ce 



VCC ■ is the -5 V povser input 



Indicate^ direction of signal \Mir, respect u* the Zsa>\ K> *• ouipu:. 



tnpui 
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nonvolatile RAM. The memor> t>pe> and memon sizes are as lollops, 

64k b\te shared RAM (chnamic) 

256 x*4 bit NVM 

2k byte Z80A dedicated RAM (static) 
4k byte screen RAM (static! 
4k buc attribute RAM (static) 

i ui ■ tK . Kf^v , n H the 7X0 \ uhen an optional mcmor\ extension module is 
mcmor\ option i> de>enbed in Chapter 3 



The m^ v n:cnv-'.r\ n;ap ^ ^rtour. ir 



r I ;cure 4- ] 



VI :b .. 



fc> F^ES 



&*' B* 



F« ..V v 



fi ► B '' 



■.e.TL R^.* 



4 * E '- 



S:,PEE\ nif/ 



O P-E5 



\w sh~; 



m\'\' S-.ADO\\ 



OPTIONAL RAV 



SnARED KAf/ 



64 K B*TES 



£ y.K> : 

ECOOC 

40000 



jOQCM 



ooooc 



figure 4- 1 I 8088 Memory Map 



4^21 



The ZNOA memory map i> shown in Figure 4-12 The Z80A memory addresses are remapped in the 62k 
byte shared RAM and the 2K byte Z80A dedicated RAM when the address bit ZA<I5> is inverted 
Z\^ 15-' i> inverted by vs riling the diagnostic write register at address 21 H. 

Figure 4-13 shows the memories and their relation to the 8088 and Z80A address and data buses. The 

system module memories are described in the following paragraphs. 






ADDRESS B,," T 2A<'0 5> NO" 'VOER^ED 




FPFF 



8O0G 



SHARED RAM 



e:- f-":s 






bjBt. 



Figure 4*12 ZM'o\ Me mors Map 



4.4,5.1 64k But 1 Shared Memor> - The 64k byte shared memory can be acceded b> the 80>- v 
processor, the ZM>\ processor, or the refresh logic via the shared memory address bus (SHMA- "".(' « 

The M)N^ can access all 64k bytes of memory and uses the first 2k bytes to store interrupt \eetor> and 
other information, that must nut be changed by the Z80A Therefore, the Z.80A is prevented from 
accessing the first 2k bytes of the shared memory Z80A addresses in the first 2k byte range uii; access 

the 2S0A 2k bwc dedicated RAM 



Accesses to the shared memory are controlled by the shared RAM row address strobe (SHRAM R AS i i. 

signals from the RAS, CAS timing, and read/write (RAVI select logic. The shared memory arbitration 
logic supplies the input signals for the RAS, CAS timing, and R/W select logic and determines the 
priority for accesses to the shared memory. Refresh has the highest priority for memory accesses The 
8088 has approximate!} equa! priority with the Z80A except in those instances where both processors 
si:nultaneousl\ request access to the memory. If the 8088 and Z80A simultaneously request access to 
memory, the arbitration logic gives memory priority to the Z80A, 

Data is written into, or read from the shared memory by the 8088 or Z80A via the shared data bus 
(SHD<"7;0 O and the shared memory data transceivers, The read or write operation of the shared mem-. r\ 
is controlled by the SHRAM \VR L signal from the RAS. CAS timing and R/W select logic, The 
SHRAM 1. signal level is determined by the 8088 data transmit/receive (DT/R) or the Z80A dat^ 
transmit ."receive (ZT'Ri output signal, depending on which processor is accessing memory These two 
signals, DT R or 71 / R. are also used to control the direction of data transfer through the shared memory 
data transceivers 




y. 



40? 



0, ROM i, and ROM 2. These ROMs contain the firmware for the Rainbow 100 system. The firmware 
conMMN of M)S> and Z.80A code for diagnostic, terminal emulation, language translation. Set-l p. and 
bootstrap programs. 

relationship of the 24K byte ROM to the ROM select decoder and the 80SS. 

Address bits A< 1 5- 1 3> are decoded b> the ROM select decoder to select one of the three ROMs. Addre^ 

SEL L, ROM 1 St: L. L, or ROM 2 SEL L, depending on the combination of address bits A-- : ; 13*> 

applied to the ROM select decoder. The RDSS L signal is applied to the enable input of the 24k b\u 
ROM and gates the data onto the AD<7:0> bus 
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igure 4^14 24K Byte ROM Block Diagram 



4.4.5.3 256 x 4 Bit NVM - The NVM is a 256 x 4 bit nonvolatile memory that is overlaid b\ a 256 x ^ 
bit static RAM The NVM is used to store the system Set-Up information desired when the Rainbow 10( 
computer is powered up. The Set-L'p parameters stored in the NVM can be changed b> anting ne^ 
parameter into the static RAM and then storing this information in the NVM b\ performing a SW ! 
operation 

The 80SS proce.Nsor accesses the NVM via address bits during a memon cycle through a combination o 



address bits A<~l^:i3> and A<7:0>. Data is written into or read from the NVM via buffer 
addrcNN 'data bit> BAI>-4'().>. Figure 4-15 in a block diagram that shows the relationship of the NVM 
the K(^o and the N\ M control logic. 
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Maura 4-; 5 NYM Block Diagran 



opc:\::< 



i he NAM 



The follow snf signal contra 

• NVM SI: I I. 

• RECALL N\M I 

• PROGRAM W\1 H 

• WRSX L 

the NVM in two other blocks !' address locations (See Figure 4-1 1) 

NVM Bit 7 is set to bs the ]MT 1 sicnal when the svstcm is powered up. This on is set to a 1 b> tru 
NVM after initialization, bit 7 of the register must be set to and then back to ;. 



off. In this case, data in the deuce in not valid, 

NVM. This signal t> active km when the 8088 is performing a write operation to the shadow RAM 

hue dedicated RAM U: the 7^0\ addre^ bus. data bu>. and memors control logic 
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Figure 4-16 2K Byte Dedicated RAM Block Diagram 



The following signaK control the operation of the 2K byte dedicated RAM. 

• ZSPR ( I- I 

• ZRD I 
7WR 1. 
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and an 1/0 cycle is not in progress 

during a memory write cycle 10 take data irom tnt l.u a; 
specified b> address bits ZA<10:0>. 

the \aie- rr^cesMir. and thv vv:'.::-' n 1 ^ 




Figure 4-1 ■ Screen RAM and Attribute RAM Control 
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data on this bus is transferred from the BAD<7:0> bus through the screen RAM transceiver. 

Attribute data is written into or read out of the attribute RAM via the attribute bus AT<T0^>. The data 
on this buv i> transfer-red from the BAD<7:0> bus through the attribute RAM transceiver. 

The lolloping signals control the operation of the screen RAM and attribute RAM: 

SCRn SR I 

SCR' SI 1 I 

-\T1n S! 1 1. 

ATI ! SI- 1 ! 

SRI) I 

sw k i 

1 he inputs ti' the screen RAM attribute RAM multiplexer are obtained from the \idec p-axe^r k ; ,p v 

multiplexer to select either attribute RAM or I during a DMA, 

v,r : . .v. m si ; i si K M ! I -XT In si J l , r vi Al I ■ Mi 1 ; 

\ ID I to enable the chip select decoder 

BLV7-0 > and AT ^;U> buses The BD<7;0.- and the lowest four attribute bits AT<?:0> are then sen: to 

the video processor v%here the> are used to generate the video signal for the monitor, 



4-> 



decoders ,ire described in ihc folknwni: paragraphs. 

» « i j^\. . ... J .. .. ..J.-*.- *■***. A Iho I /l I TVAfl VPiPl' .'. (lt\ l lilt 1 fit. 1 . V'* 



decod 
decod 



f ILU 



r , lf c the I ^read'^e^^ decoder, and the WO port selec decoder The I O 

r> supplv control and select Mgnu!> to the following registers and deuce>: 

Communication >U;U^ reenter 

t ommumcauo:i> eoraroi regular 

Diagnostic read register 

I)iagno>liC unte rcg^ter 

|)(. • i unit reg^ier 

1)1 ! 2 v\r:tc rcc^lv' 

\Ltsvi\c n.irda,oa iaa'a.re -MHI I » detection logk 

( , s ir«:r;a!,!^Oj-;>. l\. ,..■.: rate general: 

Hnn-.e- bauO rate general-: 

( oiv :v s i: r ■ ic v : : ;■ tin prima" ^cHii! contrite ; 

ke>b<-rd Pt SARI 

GrapniCN option 

I \iended loiiiniuiiivJtsofiN opiu r; 

, x . , b|l>c ; c i,,,.. n 0)y s\v^s the relationship between the 1 -"O deodar the *(>*V the 

s-lmc deciders 

ti- ■ srics I .o p,- sckv viv.-o.tk" dc.-d-cs .idti'css bus A- tv4 • uhen ii is enabled o> address iv. .\. " 

flop U> interrupt the ZkOA pr^ev*or 
Z>(>-\ from interrupting the M» N <\ 



Data, contru,. and M 



m\ a' n lata a; t 



read from or written into the \anou> register under so 



control These register- are read o 
register jddre^ 



r written b\ the program using instructions referring t< 



p, 



fable 4-4 Vm- the I O addresses and the registers the\ acce> 
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Figure 4- 1 K 8088 I/O Decoder 
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Table 4-4 8088 I/O Addresses 



Address 
(Hexadecimal) 



00H 

00 H 

02H 

02 H 

04H 

06 H 

0\H 

OAH 

OCH 

OEM 

]0H 

i in 
:on-:f h 

40 H 
4!H 
42H 
43H 
5HU-5FH 

60H-r.ru 



Function 



Interrupts Z80A flop 

Clears 8088 interrupt flop 

Communications and LED register 

General communications status 

DC 01 1 write register 

Communications baud rate register 

Maintenance port 

Maintenance port 

DCOi 2 write register 

Printer baud raie register 

Ke> board data register ( S 2 5 1 A » 

Ke\bo.rd cwntroi st.itus reenter (S2.MA) 

[-.xiendea communications, option option .select 1 

Communications daia register tMPSC > 

Printer data register iMPSC i 

Communications control status register (MPbC i 

Primer control status register iMPSC > 

Graphics option select ^ 

Pxtended communications option option select . 



T\p** 



WO 
RO 
wo 
RO 

wo 
wo 
wu 

RO 
WO 
WO 
R W 



R 

k 
k 

k 

K 
R 
H 



\\ 
\\ 

w 

\\ 

w 



'WO -- V. nic or,:;- . HO ••■■ RcjC o\ 



R W 



Ke.u: v.niL' 



a i ^ ■> 7«n\ I 'O Decoders - The Y^\ processor Uses two 1 O decoders m su P p > read un-.c corur./ 

The „oPO decoder vj r pl> the reed unte control signals to the folio* mg regisU :- 

Diskette control reeoter iR\50 controller module) 

Diskette status register (RX.M) controller module) 

Genera! /diagnostic status register (RX50 controller and sWem module) 

Genera! -'diagnostic control register (system module) 

FDC command register (RX5U controller) 

i \H o,;tu'- ret'iste'- 'K\^ : - emitr-liei • 

FDC track register (RX50 controller! 

FDC sector register |RX>0 controller) 

||X CO, rcooo .R\- : comrCner > 



.; i 



x> 



^> 









t ?M q; 



JL 



! M 28J. A 

- — l — 



Rx r ;<: 

CONNECTOR 

jQ 

SHE: * ' 1 



f 1 


»,>u 




sheet * 


!\T& ~ 






* v fc,i^ 



a ; '. * i t 




Ir* 



:, agnc-s"*' 



REG S' 










iL-urc 4-!^ Z>0A 1 ; Decoders 



The 1 .'O read decoder decodes address bit- ZV-6.5 - when it t> enabled b> ZIORD I. during a Z>(o\ I O 
read e\clc. The 1 O read decoder outputs are applied to the general diagnostic status register, the diskette 
status reenter, and u. internal registers of the FDC controller chip to transfer the comers oi theM. 
registers onto the ZD*- 7 :0-» buN Note that bit> ZI)^2'0> of the general /diagnostic register are obtained 
from the \\stem module, and the remaining bits ZD< ?;3> are obtained from the RX50 controller modine 
When address bit- Z V (^ 5- are io^„ ZC LR L in asserted and dear> the INT ZNIA flip-flor 

The I O unte decoder decodes addres> bo> 7 \< (o , when tt is enabled b\ the ZIOWR I dLnng ,■ Zs>'> \ 
I/O write c\cic The I (3 write decoder outputs are applied to the general/diagnostic control register, the 
diskette control register, and the internal registers of the FDC controller chip to enable the register to 
accept the write data from the ZSOA. When address bits ZA<6:5> are 1cm. the I/O write decoder a^e'i- 
ZINTfcS L to clear the INT SOtsS flip-flop and interrupt the 8088. 

The 1, O addresses and the register the> access are listed in Table 4-5. 
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Table 4-5 Z80A 1/0 Addresses 



t Address* 
(Hexadecimal) 






Function 


Type* 


ooh' 

0()H 
21 H 
21 H 

40 11 
40H 

60H 
onH 

f.iH 

6 MI 






Clear inierrupi 10 Z80A 
Interrupts 8088 

General 'diagnostic status register 
General/ diagnostic control register 

l)i>kette status register 
Di>k control regoter 
1 DC status register 
1 DC control regi>ter 
1 DC track register 
IDC sector register 
f D( data register 


RO 
WO 

RO 
WO 

RO 

WO 

RO 

wo 

R W 
R W 
R \\ 
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. , ... ,,-..,.,. ;,,;-. r the" .'.m fo^ oid fci ". .-.'v 'eir.^rtvc v^mr*: 
. s \... , .,;:;:•.-.. : H *:', fc^ci inc /I 1 II J to > V o ■' ^o;nc •.?.■. g 
/oVt 1 \V i • 

- ■. K V\ k-j.-.a. am; 


• 4 ,JJ'i'-> ^h ^ -.'",, 



4.4.7 Interrupt Logic 

The 8088 processor accepts maskable interrup. . . 

md one nonmaskable interrupt, Tne onl> interrupt source io ; ,ht /M) \ p. 

the 80s*, When the 8088 or the ZSOA receives an interrupt requ 



from sex en sources according to prior, o ie\ci> assigr.ee. 

cc> k 



each interrupting source 

is the inierprocevsor interrupt froir 

th 



ic interrupted processor will complete execution of the current 
:mce routine for the interrupting source Figure 4-20 is a bloc* 



\e 

the 8088. the 7M)\< and the interprocev^r interrupts. 



instruction and then jump to the interno 
k diagram that shows the interrupt ogo fc 



the 8088 processor can be initiated b> so:twarc or hardw, 

-cctK from program execution or indirect!} through program logo fi 
external loeic and are classified ah either maskable ..r nonnuokano 
uHeih- initiated b\ software or hardware, result in transfer of control m an interrupt ser 



All 



4.4,7.1 80X8 Interrupts - Interrupt 
Software interrupts originate direciK 

ware interrupts originate Uou 
interrupt^. 

program 

The seven maskable hardware interrupt to the 8088 come from the following sour,cv 

Inierprocessor interrupt from the Z80A 

Keyboard 

Communications or printer MPSC 

Video controller < DC 1 2 » 

Optional color .'graphics module 

Optional extended communications module (two interrupts) 



„ -1 ^ 



The seven hardware interrupt arc >ent through seven transparent latches to an Mine w- 3-imc interrupt 

b\ the SOSS a> pointers to the interrupt vector address. The mhh interrupt vector addressee are 

described in Table 4-6 
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Figure 4-20 Interrupt Logic Block Diagram 



1 able 4-6 80HK Interrupt Vector Address 



Priori!) 
Leiei* 


Mnemonic 


Interrupt Source 


Interrupt 
T>pe+ 


\ ector 
Address* 


7 


VERT INTR 1 


DC" 12 video controller 


20 


W> 


6 


NOT LSf.D 








> 


GR1 INTR I 


Color/graphics module < optional i 


•^ ^ 


S > 


4 


DM AC/ INTR 1 


DMA controller (hard disk drive 


*> ^ 


H 



<: input to extended 
communications option i 

( C)\1M PI R Communications/printer MPSC 

INTR 1 

CX)MM IM'R 1 Optional extended communication- 

interrupt 

RBD INT i ke> board PL SARI 



|V1*> I 



Interrupt from /So \ 



•7 - H(i:r,>, ■■ L 
t Hexaa^,*-:, 



gate- the 7>0A interrupt \ccior addrc- onio the /IK ^ bus 

i -, . , I "H , nl -cai op the bus is hardwired into the 7W> \ inkrrupt vecu-r erw.-tk- 

interrupt the other processor The ZfcUA processor uses 
INT Z80A FF 

IVT 7X0 \ F I - The INT 7K0A FF is set and cleared b> control signals Ironi the X0^ 1 O 

flop \*hen the system is turned on. 



2, INT 8088 FF - The INT 8088 FF is set and cleared by control signals from the Zmo\ I O 
write decoder and the 8088 I/O read decoder. The flip-flop is set when the Z80A performs an 
I/O write cycle to I 'O port OOH and causes the I/O write decoder to assert ZINT^ L. When 
set. the flip-flop asserts INT88 L and interrupts the 8088 at priority level The flip-flop is 
cleared by the CLR88 L signal from the I/O read decoder when the 8088 performs an 1, O read 
cycle to port OOH The read /write data is irrelevent. The firmware clears the dip-flop when the 

s\ 0c*;; r-> tl;!TK-0 ..'! 

4,4.8 Video Processor 

composite video signal that the monitor uses to display letters, numbers, and symbols. The video proves-' 
subsystem consists of two centra! devices (the DC11 video timing and DC 1 2 video control chip^^thc 

screen RAM attribute RAM, character generator ROM, and supporting logic. Figure 4-21 is a bhek 
diagram that shows the address and data flow through the video processor. 

The M^s process,-' put^ \SCII encoded character daL: to be displayed in the screen RAM and atinb..:.' 
dah; in the attribute RAM The video processor then retrieves the character and attribute d^ia a hr.c y. a 
time b> direct memory accesses (DMAs) to the screen and attribute RAMs "I he character coo., - 
converted into streams ol pulses modified according to the attributes selected The pulsex are sen; t- the 
monitor where thev are converted into light to Jorm characters on the monitor screen The 1)( * 5 .inc 
DC 12 custom It s provide the complex timing and control signals necessary to convert the AM 11 c,.:.. m: 
the composite video signal required by the monitor. 

The video processor supports the following features' 

• 24-hne > 80-column display 

• 24-hne / 132-column display 

• Smooth scrolling (lull screen and split screen I 

• Jump scrolling (full screen and split screen) 

• Double-height lines 

• Double-width lines 

• Reverse video 

• Bold characters 

• Underlined character- 

• Block or underline blinking cursor 

• ROM-resident character generator patterns 

• Composite video output 

The video processor can also modify various attributes of the monitor display. These functions arc 
display; screen, line, and character. 

The screen attributes affect the characteristic^ of the entire screen area. The attributes are stored m : ; o 
NAM. During Set-L'p. power-up. or reset, the 8088 processor reads the Set-Up specifications and w^'.o 

them into the DC 1 I and DO 2 via the BAD<7:0> bus to establish the screen attributes The scree; 
attributes are the following, 

• Jump or smooth scrolling 

• 80- or 132-column screen width 

• Dark or light screen background 

• 50 Hz or 60 H/ screen refresh rate 
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Line attribute^ aft ec; the characteristics of all characters on a single line of the screen, These attributes are 
selected b\ >o!tv\arc on a lme-b\-Iine basis and include the following, 

• Single- v\ idt ri characters 

• Double-width character^ 

• Double-height and double-vudth characters 

• Scroll to indicate that the line is in a scrolling or nonscrolling area of the displa\ 

Character attribute^ are selected b\ software on a charaeter-b> -character basis to affect the appearance of 
characters disp!a\ed on the .screen The attributes Can be >elected singl\ or in an\ combination The 
character attributes include the following 

• I nderlmed character 

• Reversed video charade- 

• Bold character (increased intensity 

• Blinking character 

4.4.8.1 8(188 Proeessor-A ideo Processor interface - The su«ns process- >: communicate^ ultl' the \;de 

proce^m m the toil o\ing \\,\ : - 

I. During Set-l p. the St)>s reekK the Set- 1 p specifications anc writes then; ink- the DC 1 1 .old 
DC 12 ir c^iahhk" the sdeen attribute^ 

2 "1 he contents ol the screen R AM and the attribute RAM direct!) control the dovi«o of the i;ne* 
and K:h,irddcr^ These RAMs coniair the dopkkabie characters, the character attributes, the 

line attributes, and the addressee that link one line of characters to the next, 

3. During smooth scrolling, the 8088 updates the scroll latch in the DC" I 2 control chip 

4.4.8.2 Screen RAM and Attribute RAM - The screen RAM and attribute RAM store the charade 
and attribute data* f'or di^plax on the monitor screen The RA\K are organized according to the Set-l p 
screen width specifications "I he R A\K can hold 24 lines of 80 or I 32 characters and their line 'character 
attribute^ 

The KOsS can access these R-Wf to read and write data c >0 percent of the time i or the remaining time. 
the video processor take-, lull control of these memories to retrieve and process the dak, lor di>pia\ , W her 
the video processor controls the memories, it hold> the 808s in a voot state and provides 1 1 > own addressed 
BA<KK)> to direct I> access the memories (DM A I to retne\c the stored data, The video processor need-. 
the fast access the DMA pro\ides because the data rate required to displa} a line o\ characters in greater 
than the 8088 can handle 

The 8088 and the video processor access the 4k b\te screen RAM and the 4k byte attribute RAM 
through a shared address multiplexer. The 808^ stores each character in a line in one of a group of 
adjoining locations in the screen RAM The character and line attributes are stored in adjoining location 
in the attribute RAM Onl\ the tour least significant bik of the character attribute bvtes are aetuaik 
looked at b\ the video processor 

The screen and attribute addresses access corresponding locations in adjacent 4k b\ te banks of the 8()sn 
memor\ (Figure 4- 1 I ). 

The screen R AM addresses access locations in the lower 4k b\tc bank and start at address hbOOO H 1 he 
attribute RAM addressee access locations in the upper 4 k b> te bank and .start at address [• kOOk H 
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parameter* 



UP SiN-i-i ' a: ' ' "~ 



S*AP' 





I ivjurc -O: l.irK Or^tm/atmn 



T1 ,- . • u. ,, i I tl i hti. re 4-^) is called the terminator and i- a unique cb. 

The l.rM contr,. h u ill' * ^^ -- sicnU.cam bus o! the »ecorv 



parameter determines the locate oi tl; 



he control b>tcs For KO-column lines, the me 



lumn lines the interval is 1 3 r- . 



in 83 bue interval*: tor 132-coi 

, ,h . wihx rc-ds the Sct-l P parameter* from the WM and pU 

averts vernc.il rocl. 



lint 



trader thai ihc \idc 
I b> le and a! 1 . ^ bib ^ 
ui\cd The three ni-'< 
*\ ihc addre>>. 

into the screen RAM 
or 60 Hzl, The 50/60 
mmg of the dtspia} in 
>C1 1 The line length 
nor\ space t^ arranged 



es them in the Sei-l ; 
the screen RAM area 
iter\al> The addre.^ a' 
, this t> the next screer 
repeal unui ihc IX. i 



U&M \m- 



7^ 
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4.4.8.3 DC11 Timing Chip - The IX i i is a cusion deigned bipoLr 
most o! the liming signals required by the video processor, Internal vounte^ dnidc thi output o 4 " the 
24XP34 Mil/ master clock oscillator into the lower frequencies that define dot. character, ^vot. and Imi-.l 1 
timing. The counters are programmable through the BAD*.. 5:4^ lines to control the number of ch^racie:^ 

per line (screen width), the frequency dt uhsch the screen is refreshed (50 or MJ H/i and whethe- o,. 
display is interlaced or noninterlaced t, 2 4 ( i or 480 scans). These parameters can be controlled through Set- 
L p or b> a host computer. 

The outputs of the DC1 1 are various timing signals lor the DC! 2 and other supporting logu in the \ide 
processor. The DC 1 I also provides the 8-bit address that is used to access the line buffer RAM during .. 
DMA to retrieve the stored attribute and character data. These addresses sequence in a pattern that 
repeats exactly for each 10 scans that are required to recall each line of characters in the line buffer R \\\ 

4.4.8.4 DO 2 Control Chip - The DC 12 control chip, like the timing chip, in a custom bipolar device It 
accepts control chip commands from the NVM \ia the BAD-. 3:0> bus. attributes from the line biOio 
RAM, and timing signals from the DC 1 1. The DC 1 2 delivers the lou lour bits ROW -.3:0 - of ,; !2*:v, 
address for the character generator ROM and modifies the video output according * ' the >peuhju 
character attributes (reverse video, underline, bold, and blink). It also generates a vertical interrupt ( \ f Rl 
INT I.) signal thai interrupt^ the 8088 processor and a hold request {HOLD Rf-Q Hh signal 0< imtaoe 
DMAs to get lines of data out of the screen and attribute R-WK The vertical interrupt sienai causes tu 
808S to enter wait state> until the video processor completes the DMA 
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The DCi: perform* three mam functions, 

^, ~ nrA. tct „„h vfrt INT This logic uses information from the scar 

ouipuiv and multiple inicnsiiy levels 

*.AAr»^\ n o - The video processor acces.se> the screen and attribute 



the video data 



vertK'.ii reset sign.i 



screcr and attribute K \M- 
rirv. s^r ->!' r. DMA 



l ne viott h -^ ppAooH following each vertical reset by the DC 11 . I n«. '•en 
attribute RAMs are *ho«n in hguro 4-_-* and 4-.. 



te RW 

lr.iti.-.te 
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I : * rx or o^ : :• c<; 



-.DD^ESS ^ P^t | ADDRESS 
^™_i , — i — *. , — . — i — i — i— 



Lt Df EX 



y x 



D6 



D3 c: c o 



. » . . i ■ . — 



CODE FOP OAi 



ADDRESS AND A^TPlbuTES O* NE* 



0= STANDARD OA^AJOO^ St " 



o = %;* pap" 0? p? o ■: 

DOc?.: DOOP'O 

D* D i 

^ C TOP HA t c DDuB-c -E ■. 

1 DOuBlE v\,0"- -:.' ::- 



( sgure 4-24 Character RAM Line Organization 
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Figure 4-25 Attribute RAM Line Organization 



4,4.8.6 1X11 Programming information - The DC! I video liming chip can he acceded b> the m 1 - 
processor (write onl\ J via the B\D-"5:4> bits at I ; G address 04H The DC I I must be programmed w:' 

the desired refresh rale and column mode on power-up and after an\ mode changes. To program tl 
DC I L write two of the following four command code> listed in Table 4-*" 



Table 4-7 DC 11 Command Codes 



Codt ' . .. „.„,c. « t ^ ronfhmration Operation Performed 



(Hexadecimal) 



BAD<5> BAD<4> Configuration 







o o 



1 o o 

: o ! 

< i 



80-column mode Sets interlaced mode 

132-column mode 
60 H/ mode R^cts interlaced mod, 

50 H/ mode 






In Jrua,on ,ci the DC 1 I to 80 column. 60 ID. and no mterluee 



MO\ AX.2000H 
OLT DC 01 l.-NX 



NOTE 
When 80-column mode is selected, the >ideo proces- 
sor is capable of displacing 83 columns in sing e- 
Hidth mode or 41 columns in double-w.dth/doubk- 
height mode. When 132-column mode is ; s^ied. 
137 columns can be displaced in single-width mode 
or 6K columns in double-width/double-heighl mode. 

, r . „ Th,> \)( ^ video control chip can be accessed b> the ^ lv 

processor (write onh ) via the BAL>oU mis 
Tabic 4-h are defined for the DC 1- 

0BH. and 0DM will be programmed at power-up lime. 

u w u - r ,n i,,ch is set determines which scan row the f.rst line oi a scrolling region si,:' 
on. Likewise, it determines the las. scan row uispu. 

, ■ , i,h„ Hpornerate case ) the first line of the scroll region starts : 

u ( S0 this line is also compleieK visible) 
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Table 4-8 DC 12 Command Codes 



Code BAD 

(Hexadecimal) 3 2 10 Result 












1 





2 





3 





4 





5 











s 





Q 





A 





B 





C 





D 


(J 


E 





F 



Set scroll latch LSBs to 00 

1 Set scrol; latch LSB> to 01 

10 Set scroll latch LSBs to 10 

1 1 Set scroll latch LSBs to 1 1 

1 Set scroll latch MSBs to 00 

10 1 Set scroll latch M8Bs to 01 

ft o ! 1 Set mtoH latch MSB> to 10 

i I 1 Set scroll latch MSBs to 1 1 

1 o o Toggle blink flip-flop 

10 1 Clear vertical frequenc) interrupt 

1 1 Sc; reverse field on 

] 1 1 Set reverse field off 

1 i Not supported 

110 1 Set basic attribute to reverse video with 

24 lines and set blink flip-flop off 

i 1 ] Not supported 

1111 Set basic attribute to reverse video with 

4* im:.-, vl r ; d set blink fr.p-fiop -O 



(so only the top half of the line is visible). 
proper!) handled ) 

4-44 



points io 

ru!l k- ro:,i !.'■• i^or'.Nir. mu-v^^ne- alter asserting the interrupt 

II ihc l.r.c .^ u- be ciunged. n r.:u< be banc *er> vu-n after entenng the interrupt so- nee rout;-. ,:. arJc- 
m pearantec thai tin- change will be visible in the current frame. 

-i u , r ., ,.- . .■ th.. •■ ^ Ms,bic Inc . p ihc Ncrcen is invobed in the scroll region and is feme cither linked ir. 

the ne\t frame, rather than the current frame 

then recall, these character, on each successive scan until the next DMA, 






averts the V\ K LB 1 Mtina 






address counter 



4489 Lin, address Counler - The i.ne address counter is a 12-b.t up counter that provides I i-b.t 



counter at the end of the DMA scan and held until ihc next DMA begins. 
adjacent locations in the line buffer RAM. 

input of a screen RAM latch On the next character clock, the termination detector output ( 1 hKM L 
causes the DC 1 2 to blank the displa> and end the hold request. 

The address hud ( -\DDR LD l.> pulse front the DC 1 I . timed to arme before the next character after the 

attributes of the next line to be displaced 

4 4 8 11 Character Generator ROM - The character generator is a 4 K >. S bit ROM that is addressed 

positions v\ithin thai scan 

addressed Tabic 4^9 lists the relation of the scan addre^ digit to the scan number. 

Table 4-9 Character Generator Scan Addresses 



Scan Address Character Scan Number 



p 1 NormalK blank 

2 Top of normal upper case character 

1 3 

2 4 
l 5 

4 6 

5 7 

(, 8 Bottom of norma! upper case character 

9 Normal descenders ( underline scan) 

^ 10 Normal descenders 

g.p Not used (never displayed) 
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10 scan group is a character cell. *here each character can be displaved. 

and one dot interval in 132-column mode. 
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Ficure 4-2(1 Character Generator ROM Patterns 



then shifted into the serial video input of the DC 12 

mode, causing the last bit, shifted out to be the value that was stored in the fhp-f.op. 
between characters, and the sever, most significant bus define the character 



V- 
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on the next scan vol! be a 1 , the screen background level 
maximum brightness 

The composite vide- output o iim-oratcd in Figure ^-5. C naptcr o 

4 4 8 14 Composite Video Signal Characteristic - The composite video output prides a comput.Da 
E1A RS-Pu output generated b> comDinma the video signal with a composite s>n, sign.- 

NO I I 
1 he use of dc coupling is not in strict agreement 
with the F.IA RS-1 70 standard. To agree with RS- 
P(t. the video generator output load would require a 
HI microfarad capacitor in series with the output. 
Without the capacitor, the RS-170 2 milliamp dc 
short circuit requirement is violated. 

The composite vide- output has the following nominal characteristics: 

1 Output impedance •■ "' ohms, dc coupled to V 

2 Svnc le\e! - \ 

3 Reference dPk level =• approximate!} 0.? V with a 75 ohm load 
4. Reference white level = approximate!) 1.0 V with a 75 ohm load 



vai is 



S The composite svnc waveform conforms to E1A RS-170 standards. The vertical inter 

composed of six equalizing pulses, six vertical sync pulses, and six more equalizing pulses. The 
limine is as follows 



Equalizing puKe width 



.33 jjs -r or - 50 ns 



\ertical puKc width = -<- 28 ^ s + or " 20 ° ns 

Horizontal nuUe width = 4 7| ^ - or - 50 ns 

Horizontal blank w,dlh = I l.*4 „s ^ or - 50 ns/80-column mode 

= 12 34 ^s -* or - 50 ns/i 32-eoiumr. mode 

front porch 



54 M s - or - 50 ns 
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4.4.9 8088 Diagnostic and Control/Status Registers 

following paragraphs 

and the bib arc described in Tables 4-10. 4-1 1, 4-12, 4-13, and 4-14. 
4-2^ and the bib are described in Table 4-15. 

16 

recistcr bit forma: i> shoun in Figure 4-31 and the bits are described in Table 4-1". 
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ADDRESS OAm -.VvO 



ZRESET 

DiSPlA'y Blank. 
GRF VID SEl 
PARITY TES T 
DtAG lOOPBAC" 
PORT LOOKBACK 
PR3GRAV NW 
RECALL NVV< 



Figure 4-28 Diagnostic Write Register (8088) Format 



Table 4-10 Diagnostic \^ ritt Register (8088) Bit Description 



Bit 





6 

7 



Name 



ZRESET 

DISPLAY BLANK 
GRF VID SEL 

PARITY TEST 

DIAG LOOPBACK 



PORT LOOPBACK 



PROGRAM NVM 
RECALL NVM 



Description 



When this bit is high UK ii resets the Z80A processor iron: the 
8088 processor side. Thb bit is acine at po\u-r-up. 

When ihi> bit is low (0). the display will be blanked 

When this bit i* lo\* (Oh the system module video is selected. When 
high (1 h the graphics module video is selected. 

When high (1). this bit enables testing of the paritv circuit on the 
optional memorx module 

This bit is a maintenance bit that is cleared (0) on power-up. When 
highd ). this bil allows the RX30 controller data separator and the 
serial video output from the DC 12 to be tested through the use of 
the printer port. Tables 4-1 1 and 4-12 describe ho* the signal* are 
routed through the primer port. 

This bit is a communications port loopback maintenance bit. This 
bit is cleared (0) on power-up. When high (1 k this bit sets up the 
loopback multiplexers for the communications, printer, and ke\- 

board ports to allow testing. The port loopbacks are done in such a 
way that bit rate errors of one port can be detected b> another, 
Tables 4-13 and 4-14 describe how the signals are routed through 
the ports. 

When high (1). this bit allows data to be written into the NVM, 

When high (1), this bit allows data to be recalled (read) from the 
NVM. 
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Tabic 4-11 Primer Port Diagnostic Signal Routing' 



Diagnostic 






Loopback 
Bit 4 = 


Signal Source From 


Signal Input To 



1 


PRT RCV DATA 
VIDEO OUT 2 


PRT RXD 
PRT RXD 



] 


PRT RXTXC 

500 KHZ 


PRT RXTXC 
PRT RXTXC 




] 


MASTER CLK 
250 KHZ 


VIDEO CLK 
VIDEO CLK 




1 


RAW DATA 
PRT TXD 


DATA SEPARATOR 
DATA SEPARATOR 



Dunne diacnoMic loopback. the TLST in P u: of the 80%K ,s connected to the COMM PRIMtK 1MR I 



Table 4-12 Printer Port Diagnostic Signal Description 



Direction 



From 



From 



Signal 
Source 



From 


PRT RCV DATA 


From 


VIDEO OCT : 


To 


PRT RXD 


From 


PRT RXTXC 


From 


500 KHZ 


To 


PRT RXTXC 



MASTER CLK 
250 KHZ 



Description 



Data received from the printer through connector 32* 

DC 12 serial video output data to the printer port during 
diagnostic loopback testing. 

Printer received data input to the MPSC from the printer 
or DC 12 serial video. 

Printer receiver /transmitter clock input to the MPSC 
from the printer baud rate generator, 

Printer receiver/transmitter clock input to the MPSC 
during diagnostic loopback testing. 

Printer receiver/transmitter clock input to MPSC from 
printer baud rate generator or 500 kHz pulses from the 
clock circuit, 

Master clock pulse input to the video loopback 
multiplexer. 

250 kHz clock pulse input to the video loopback 
multiplexer, 
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Table 4-12 Printer Port Diagnostic Signal Description (Cont) 



Direction 

To 

From 
From 

To 



Signal 
Source 



VIDEO CLK 

RAW DATA 
PRT TXD 

DATA SEPARATOR 



Description 



Video clock input to the DC 1 i from the master clock or 
250 kHz outputs of the clock circur 

Raw data (clocks and data) from the disk drives. 

Data transmitted from the MPSC to the printer, the key- 
board loopback multiplexer, and the diskette drive data 
separator 

Data input to data separator from the diskette drives, or 
printer transmitted doto. ir.>rn the MPSC 



Table 4-13 Port Loopback Signal Routing 



Port Loopback 
Bit 5 = 



(i 



Signal Source From 



COMM RCA DATA 
COMM TXD 

PRT RCV DATA 
KBDTXD 

KBD RCV DMA 
PRT TXD 



Signal Input To 



COMM KXL) 
COMM RXD 

PRT RXD 
PRT RXD 

KBD RXD 
KBD RXD 
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Table 4-14 Port Loopback Signal Description 



Direction 



From 



From 



To 



From 



From 



To 



Prom 



From 



To 



Signal 
Source 



COMM RCV DATA 

COMM TXD 
COMM RXD 

PRT RCA DATA 
KBD TXD 

PRT RXD 

KBD RCV DATA 
PRT TXD 
KBD RXD 



Description 



Communications received data from the communication^ 
connector Jl applied to the communications loopback 
multiplexer. 

Communications transmitted data from the MPSC 
applied to the communications loopback multiplexer 

Communications received data input to the MPSC from 
the communications device or communications transmit- 
ted data from the MPSC during port loopback testing 

Primer received data from printer connector J 2 applied to 
printer loopback multiplexer. 

Kevboard transmitted data from the keyboard Pl"S\Rl 
to the printer loopback multiplexer via the video loopback 
multiplexer 

Printer received data input to the MPSC from the printer. 
or the keyboard transmitted data during port loopb^o, 
testing. 

Ke\ board received data from the keyboard connector .13 
to the keyboard loopback multiplexer. 

Printer transmitted data from the MPSC to the keyboard 
loopback multiplexer. 

Keyboard received data input to the keyboard PL'SART 
from the keyboard connector or the printer transmitted 
data during port loopback testing 
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04 or- 



0" CT 

r — 



ADDRESS Oah ( RC 



ZRESET I 

— MPG TES T J'JMPEP W^3 

MFG TES T JJV p EP W-* 

— - W-G TES T JUVPER W<5 

— D-AG LOOPBACK h 

— POP' uOOPBACK h 

PROG RAN*. NVN' 

RECALL NVV 



Ficurc 4^29 Diagnostic Read Register (80881 Formal 



Table 445 Diagnostic Read Register (8088» Bit Description 



Bit Name 



ZRESET L 

MFG TEST JUMPER 
DIAG LOOPBACK H 
PORT LOOPBACK H 
PROGRAM N'VM 
RECALL NAM 



Description 



This bit represents the state of bit of the 80^8 diagnostic write 
register. 

These bits represent the state of the W13. \* 14, and \\ if manu» 
factoring test jumpers. These bits are normal!} high (i >. 

This bit represents the state of bit 4 of the 8088 diagnostic unte 
register (diagnostic loopback H). 

This bit represents the state of bit 5 of the 8088 diagnostic *ritc 
rcp-ter « port loopback Hi 

This bit represents the state of bit 6 of the 8088 diagnostic write 
regMcr (program W\|i 

This bit represents the state of bit 7 of the 8088 diagnostic write 
register irccai'i N\ Mi 



o« c? 
T" 1 



i r 



-i—^— i. 



IiD-tSS < 



p-^ 



ccvv P 

COMV S' S'O 
COMM DS P 

COW C T S 

c;>vv, RwS::' 

■ MhL E\'5_ 
- i\" 28v? l 



Fieure 4-30 Communication?. Status Register (8088) Form. 



Tabic 4^16 Communications Status Register (8088) Bit Description 



Bit 




5 
6 



Name 



COMM Rl 

COMM SI/SCF- 

COMM DSR 
COMM CTS 
COMM RLSD 

MHFL ENB L 

INT88 L 

INT780 L 



Description 



Thi> bit reflects the static of the ring indicator line oi ihc commu- 
nication^ port 

This bit reflects the status of the speed indicator line or uk 
seeondan receive line signal detect of the communications port 

This bit reflects the status of the data set read} line oi' the 
communications port 

This bit reflects the statUN of the clear to send line of the commu- 
nications port. 

This bit reflects the status of the receive line signal detect o: thi 
communications port. 

This bit reflects the status of MHFL enable L. 

This bit reflects the status of the 1NT88 L bit thai is asserted b> 
the Z80A to interrupt the 8088. 

This bit reflects the status of the 1NTZ80A L bit that is asserted 
by the 8088 to interrupt the Z80A. 



a . ^ 



06 OS 04 03 
! 1 1 



02 0* 0€ 
j , 



ADDRESS 02 H iWO. 



EL 

1 COVIV 



COMM S°D SE~ H 
COMV SRTS H 
COMM DTR I 
COMN' BTS 
LED D6 (LSB> 



LED D3 

LED LX 

LED 05 (MSB' 



Figure 4-31 Communications Control Register (8088) Format 



Table 4-1" Communications Control Register (8088) Bit Description 



Bit 



Name 



COMM SPD SEL H 

1 COMM SRTS H 

2 COMM DTR L 

3 COMM RTS 

4 LED (D6) 

5 LED (03) 

6 LED (D4) 

7 LED (D5) 



Description 



Thi> bit controls the speed select line of the communication* per; 

This bit controls the secondary request to send line of the commu- 
nications port. 

This bit controls the data terminal ready line of the communica- 
tions port. 

This bit controls the request to send line of the communication.-, 
port. 

This bit displays the least significant bit of the diagnostic error 
message code. When written with a 0, the LED lights 

Thi> bit displays the second bit of the diagnostic error message 
code. When written with a 0, the LED light; . 

This bit displays the third bit of the diagnostic error message code 
When written with a 0, the LED lights. 

This bit displays the most significant bit of the diagnostic error 
message code. When written with a 0, the LED lights. 
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4.4.10 Z80A Registers 

purposes. The.se register are shown in Figure 4-27 and described in the following paragraphs 
The registers lhat the Z80A can access are as follows: 



• General/diagnostic status register 

• General/diagnostic control register 

• Diskette drive status register 

• Diskette drive control register 

detail in Chapter 5 

H)( status register 

FDC control register 

FDC track register 

FDC sector register 

FDC data, register 

fix e most significant bits are located on the RX50 controller module, This register is accessed h) 
performing a read, to address 2111 The register bit format is shewn in Figure 4~?2 and the b:t> an 
described in Table 4-1 S, 



nr" — r 



DC 



1 t i r — L 



ADDRESS r - ft'.' 



IN^ 260 L 

INT&6 . 

tro: 
wr'te gate 



— STEP l 



Fieure 4-?2 General/Diagnostic Status Register (Z80A) Format 
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Table 4-18 General/Diagnostic Status Register (Z80A) Bit Description 



Bit 



1 



Name 



ZFLIP L 
1STZ80 L 

INT88 L 
READY L 
DIR L 



TROO 

WRITE GATE L 
STEP L 



Description 



This bit is the read back for the ZFLIP L bit in the gener- 
al/diagnostic control register (Z80A). 

This bit reads the 1NTZ80 bit thai is sent by the 8088 to interrupt 
the Z80A. 

This bit reads the INT88 bit that is sent b> the Z80A to interrupt 
the 8088. 

This bit reflects the status of the READY I signal coming from 
the diskette drive 

This bit reflects the status of the DIRECTION mc-v.! from the 
FDC chip going to the diskette dme This bit is u-ec o. control 
the step direction (in or out) of the read, write head- in the dis- 
kette drive. 

This bit reflects the status of the TRACK -i signal coming from 
the diskette drive When high (. i ). the head- are on the track 
position 

This bit reflects the status of the WRITE (.ATE signal from the 
FDC chip. Used to gate write data to the diskette drive 

This bit reflects the status of the STEP signal from the FDC chip 
that is used to step the diskette drive read write head- m or out 



register bit format is shown m figure 4-33 and the bits are described in Table 4-1 9. 
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[mure 4-33 General/Diagnostic Control Reciter (ZmOVi K»mt 



Bit 



Table 4-19 General/Diagnostic Control Register (Z80A) Bit Description 



Name 



0-3 




4 


LED Dl! 


5 


LED D10 


6 


LED D9 


7 


ZFL1P L 



Description 



These bits are reserved for future use. 

This bit displays the least significant bit of the diagnostic error 
message code. When written with a 0, the LED lights. 

This bit displays the second bit of the diagnostic error message 
code. When written with a 0, the LED lights. 

This bit displays the most significant bit of the diagnostic error 
message code. When written with a 0, the LED lights. 

Z80A address bit A<0> is the input for bit 7 of this register. 
When A<0>. address line A<15> of the Z80A is inverted. In thi*. 
case, ZFL1P is low and the 2K byte unshared RAM appears at 
address 8000H instead of 0000H. ZFL1P is low whenever the 
Z80A is reset. It can be set high by writing to the register at 
address 21H. It is reset by writing to address 20H. 



4 4 KM Diskette Drhe Status Register; Z80A Processor - The diskette drive status register is an S^r 

format is shown in Figure 4-34 and the bits are described in Table 4-20. 



(K 03 



C" 00 
, 



ADDRESS 4CM fPO 



' DSC h 
" DSi h 

' TG4 3 L 

• MOTOR ON I 

• MCHOP 1 ON L 
-SIDE C h 
-IRQ 

- D'RG 



Figure 4-34 Diskette Drive Status Register (Z80A) Formal 
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Table 4-20 Diskette Drhe Status Register (Z80A) Bit Description 



Bit 

0-1 



Name 



DS0-DS1 
TG43 L 
MOTOR ON 1 

MOTOR 1 ON 1. 



SIDE H 



IRQ 



DRQ 



Description 



These bits reflect the status of bits and 1 from the diskette drive 
control register. The\ indicate which drives have been selected. 

This bit reflects the status of the TRACK GREATER THAN 43 
signal sent from the FDC chip to the diskette drive. 

This bit reflects the status of the MOTOR ON line at connector 
.12 of the RX50 controller module. When lew (0). this bit indi- 
cates that the MOTOR ON bit is set in the diskette drne 
control register. 

This bit reflect the status of the MOTOR 1 < >N line ut connecter 
.)} of the RX50 controller module When iou (0). this bit indi- 
cates that the MOTOR 1 ON bit is set ir. the di>ketie drive 

control register. 

This bit reflects the status of the SIDL select signal a; connectors 
J2 and J3 of the RX50 controller module h r smgie-sided dmev 
ihis bit will always read low (0). 

This bit reflects the status of the INTERRl PT REQUEST sig- 
nal coming from the FDC chip. It indicates that a statu.-, bit has 
changed 

This bit reflects the status of the DATA REQUEST signal from 
the FDC chip. It indicates that the FDC chip has read data k> be 
transferred or requires neu write data 



diskette side select signal (SIDE Ll. 

chip to perform a read or write operation 

shoun in Figure 4-35 and the bits are described in Tables 4-21 and 4-22. 



4-o 



(X OJr DJ 

1 1 



ADDRESS 40 h 'VVO' 



DSG h 
DS* H 

SET PEAD^ H 
MQTQR ON H 
MOTOR 1 ON h 
• SIDE l 

. PCC * 
. PC ~ 

MB ^ ' 3ifc 



Figure 4-35 Diskette Drive Control Register (Z80A) Format 



Table 4-21 Diskette Drive Control Register (Z80A) Bit Description 



Bit 



6-7 



Name 



DS0-DS1 

SET READY H 
MOTOR ON H 
MOTOR 1 ON H 
SIDE L 
PC 0- PCI 



Description 



These bits control the selection of the diskette drive- The^bmars 
values (0-3) written in these bits select drive* through 3 Onh 
one drive can be selected at an\ given time. 

This bit is the diagnostic READY override bit W hen set ( ! I. th;> 
bit asserts DRIVE READY to the FDC chip. 

When high ( 1). this bit turns on the motor in the first drive unit 
(drive* A and B) 

When high (1). this bit turns on the motor in the second drive 
unit, (drives C and D) 

This bit selects the side of the diskette to be accessed For single- 
sided drive*, this bit is always set to for side 

These binan bus are used to specify the write data precompens.i- 
tion values Table 4-22 lists the precompensation values for ah SO 
tracks on the diskette. 



TG43" 









! 



Table 4-22 Write Data Precompensation Codes 



Precompensation 

pci pco 
























Track 
Number 



0-9 
10-19 
20-29 
30-39 
40-49 
50-bO 
61-69 
70-"^ 



* = write operation to outer tracks (0-43 i. 



write operjhu', tv inner \t.wki- '*■*- 
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4,4.11 MPSC General Description 

many variations of these three protocols with low software and hardware overhead,. 
The MPSC has the following features: 

• Asynchronous, byte synchronous, and bit synchronous operation 

• Two independent full-duplex transmitters and receivers 

• Baud rate; 50 to 19200 baud 

• Asynchronous 

• 5-8 bits per character 

• Odd, even, or no pant\ 

• 1 or 2 stop bits 

• Error detection, framing, overrun, and parin 

• Bvte svnchronous 



Character *\nchronization: internal or externa! 
One- or iwo-s>nc character.-* 

Automatic CRC generation and checking (CRC -16i 
IBM bis\nc compatible 



Bit synchronous 

HDLC/SDLC flag generation and recognition 

8 bn address recognition 

Automatic zero bit insertion and deletion 

Automatic CRC generation and checking (CCITT-16) 

CC1TT X.25 compatible 

• Polled and interrupt driven modes 
and control the device. 

transmission errors are detected. 

The block diagram of the MPSC is shown in Figure 4~?6 and the MPSC pin functions are described in 
Table 4-23. 
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Figure 4-36 Multiprotocol Serial Controller Block Diagram 



Table 4-23 MPSC Pin Descriptions 



Pin 
No. 



Signal 
Mnemonic 



Pin 
Svmhol 



Direction* Signal Name and Function 



2.5 MHZ 
IN1T L 



CLK 
RESET 



COMM RLSD 



DC DA 



PRINTER CLK 



RXCB 



PTR DTR L 



DCDB 



CTSB 



PRINTER CLK 



TXCB 



PRT TXD 



PRT RXD 



TXDB 



RXDB 



O 



CLOCK INPUT; 2 5 MHz clock pulse 
input to the MPSC 

INITIALIZE: During power-up, thi* 
signal is low (0). The low signal forces 
the MPSC to an idle state. The COMM 
TXD and PRT TXD outputs are forced 
high, The modem interface signals are 
also forced high, The MPSC will 
remain idle until the control registers 
are initialized. INIT L must be lou. for 
one complete clock c\cle 

CARRIER DET1 CT (channel A) 
This signal indicaie> thai line transmit 
sion has started. The MPSC \\\\) begin 
to sample data on the COMM RXD 
line if modem enable* are selected 

PRINTER RECEIVER CLOCK; ThiN 
signal clocks data (PRT RXD) from the 
printer into the channel B receiver at 
the baud rate programmed into the 
printer baud rate generator 

CARRIER DETECT (channel B). This 
pin is not used in the Rainbow 100 

computer. 

CLEAR TO SEND (channel Bi; ThN 
signal indicates that the printer is read) 
to accep* data from the channel B 
transmitter. 

PRINTER TRANSMITTER CLOCK 
(channel B): This signal clocks data 
(PRT TXD) from the channel B trans- 
mitter to the printer at the baud rate 
programmed into the baud rate 
generator. 

PRINTER TRANSMIT DATA (chan- 
nel B); This signal is the serial data 
transmitted to the printer. 

PRINTER RECEIVE DATA (channel 
B): This signal is the input from the 
printer, 



*G = Outpu. I =• inpu;. !, O * Input Output 
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Table 4-23 MPSC Pin Descriptions (Cont) 



Pin Signal 

No. Mnemonic 



Pin 
Svmbol 



Direction* Signal Name and Function 



10 



11 



12-19 BAD<7:0-- 



SYNC/RSTB I/O 



WAIT 
B/DRQTXA 



D7-D0 



20 GND 

21 WR88 i 

22 RD88 L 



GND 
\VR 

RD 



13 COMM'PRT SEL L CS 



24 A< 



CD 



^s 



A<0; 



B/A 



SYNCHRONOUS DETECTION 
(channel B): This pin is not used in the 
Rainbow 100 computer 

I/O WAIT/DMA REQUEST (channel Br 

This pin is not used in the Rainbow 100 
computer. 

HO DATA BUS: This bus transfers daX;. 

control, command, and status informa- 
tion between the 8088 and the MPSC. 
BAD<0> is the least siyniticant bit. 

GROUND, 

1 WRITE 8088 This signal \> negated 

low (0) to transfer data or command^ 
from the 8088 to the MPSC. 

1 READ 8088: This signal when lo* (0). 

indicates an I/O read operation is m 
progress, it is used with A^U>. A<0-- 
and COMM/PRT SEL L to transfer 

data from the MPSC to the 8088, 

1 COMMUNICATIONS /PR INTER 

SELECT: This signal, when low |0i, 
enables the MPSC to accept command 
or data inputs from the 80S* during a 

write cycle, or to transmit data to the 
8088 during a read exele, 

1 CONTROL OR DATA SELECT: This 

address bit defines the type of informa- 
tion transfer performed between the 
8088 and the MPSC A high (1 ) during 
a processor write to or read from the 
MPSC indicates that the data on the 
BAD<7:0> bus is a command for the 
channel selected by address bit A<0- 
A low (0) indicates a data transfer 

1 CHANNEL A or B SELECT: This 

address bit selects channel A or B dur- 
ing a data transfer between the 80M 
and the MPSC. When thi> address bit is 

high \ 1 K channel B is selected 



•O Oii' 



I (): ir.pui Ou 
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Table 4-23 MPSC Pin Descriptions (Cont) 



Pin 
No. 



27 



29 



30 



31 



Signal 
Mnemonic 



Pin 

Svmbol 



Direction* Signal Name and Function 



-5 V 



HA1/DTRB I 



INTA 



;fc COMM F'R'T 

I MR 1 



O 



PR1 DRQRXB 



PRO/DRQTXB O 



HAO DTRA O 



WAIT I/O 

A/DRQRXA 



33 



34 COMM RXD 



35 COMM RXC 



SYNC A 



RXDA 



I/O 



RXCA 



DMA ACKNOWLEDGE; This pin is 
not used by ihe Rainbow 100 computer. 

INTERRUPT ACKNOWLEDGE 
INPUT: When low (0). this signal 
allows the highest priorits interrupting 
device to generate an interrupt vector. 
This signal is tied to -5 V in the Ram- 
bow 100 computer. 

COM Ml NIC "AT IONS PRINTER 
INTERRUPT Rl QUEST When io* 
(0). this signal infUrm> the interrupt log- 
ic that the MPSC requires service iron 
l he 80S* 

INTERRUPT PRIORITY IV Thi> 

pin is not used in the Rainbou 100 

computer. 

INTERRUPT PRIORITY OUT. Thi^ 
pin is not used in the Rainbow 10u 
computer. 

DMA ACKNOWLEDGE: ThN pin is 

not used in the Rainbow 100 computer 

WAIT/DMA Rt QUEST (channel A). 
This pin is not used in the Rainbow 100 
computer 

SYNCHRONOUS DETECTION 

(channel A): Thi> pin is not used in the 
Rainbow 100 computer. 

COMMUNICATIONS RECEIVE 
DATA (channel A). This signal is the 
serial data input from the communica- 
tions device. 

COMMUNICATIONS RECEIVER 
CLOCK (channel A): This signal clock> 
data (COMM RXD) from the commu- 
nications device into the channel A 
receiver at the baud rate programmed 
into the communications baud rate 
generator 



*U = Output. 1 - hpui. I O - inrt.! Oo'.pio 
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Pin 

No. 



37 



40 



Signal 
Mnemonic 



36 COMM TXC 



COMM TXD 



38 



39 COMM CTS 



< V 



Table 4-23 MPSC Pin Descriptions (Cont) 



Pin 
S\mbol 



TXCA 



TXDA 



RTSA 



CTSA 



vcc 



Direction* Signal Name and Function 



O 



O 



COMMUNICATIONS TRANSMIT- 
TER CLOCK (channel A): This signal 
clocks data (COMM TXD) from the 
channel A transmitter to the communi- 
cations device at the baud rate 
programmed into the communications 
baud rate generator. 

COMMUNICATIONS TRANSMIT 
DATA (channel A): This signal is the 
serial data transmuted to the communi- 
cations device. 

REQUEST TO SEND (channel A l 
Thi- signal is not used in the Rainbow 
100 computer. 

COMMUNICATIONS CLEAR TO 
SEND (channel A): When low (0). ihi- 
signal indicates that the modem is read> 
to accept data from the channel A 
transmitter. 

POWER: ~5 V Suppl> 



•O = Output. 1 = Input. I O - lnput.'Ou'.p,.; 
bits A<1:0> and control signals. 



COMM/PTR 
SEL L 









Table 4-24 MPSC Register Addressing 



A<1> A<0> 



READ OPERATION 
RD88 L 









Ch. A Data Read 


1 





Ch. A Status Read 




1 


1 

1 


Ch B Data Read 
Ch B Status Read 


X 


X 


High Impedance 



WRITE OPERATION 
WR88 L 



Ch. A Data Write 

Ch. A Command/Parameter 

Ch. B Data Write 

Ch. B Command/Parameter 
High Impedance 
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as RRO through RR2. 



commav 

STATUS 
POi\~r - 



COWAND 
STATUS 
PC MEP 
— — J^ ~ 



WRC 






RRC 


p— . 


Dt 


Dl 


I^i z< 


:• d; 


:/ 


:, 


















rc; • 


| 






























\r h- t 




k < 


. 


,-- ■. 









Figure 4-3" MPSC Command/Siatu> Register (Each Channel i 
completed 

the asynchronous communications mode 
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4.4.12 MPSC Communications Channel 

conforming to CCITT standards V21, V.22. and V.23. Break detection by this port is supported. Baud 
rates supported arc 

50. 75. 110. 134 5. ! 5U. 200. 300. 600. 1200. 1800. 2000. 2400. 3600. 4800. 9600. 10200 
ICOMM TXO bit rate. The format for the communications baud rate register in shown ir. Figure 4-3S 



heure 4-3s (. ommunic.oions Baud Rate Register Form.:! 

The communications transmitter and receiver bit rate.- are software selectable according K the b;i v; 
m Table 4-25 

Table 4-2? ( ommunications Baud Rate Selection 



n<7:4>-I><3:()> I)<7:4>-1)<3:<>> 

\ alut- N alut 

(Hexadecimal) Baud Rate (Hexadecimal) Baud Rate 



5ti 


> 


**" "\ 


i) 


1 10 


\ 


1?4 5 


B 


isn 


( 


20n 


!) 


300 


1 


don 


1 



1200 

1MIO 
2000 
2400 
3hOO 

4MHJ 
9600 

1^200 



When the Rainbow 100 computer is connected 10 a host computer through a modem, the tr^mi; ane 
of the printer baud rate register select the printer transmit and receive baud rale 



4vH 



sion in which' the transmitting and receiving swems need not be synchronized 

system to temporarily synchronize with the data transmission 

For operation in the a^nehronou^ mode, the tolling registers must be initialized «ith the specifted 
parameters: 

Received character length' WR3. bits D7 and D6 
Transmitted character- length' WR5. bit* D6 and D> 
Clock rate WRI bits ir and Do 
Number uf stop bn- W R4. bits D3 and D2 
OJa ever, or iv p.oo, WR4. bit* Dl and Do 
Interrupt mode W R i . WR: 
Receiver enable \^K.v bo Do 



or 



• Traiwr 
The a^rwhronou* 



er enab.e WR.v bo, [)} 

a-.uc rcLSNtci ncUO" i* >hov\n in 



ii! a 



re 4-?* 



REG' ST c h 



WR3 



Wf 



04 



D3 



D2 



D1 



DC- 



£\Afc'..E 



O- E\ArO. StM 




___ 


VOOtO 

C 4 *• S T OP B ' 

'C ' . S~0 P B ,T S 


1 p^R ^ , 


; par • » 

| ENAa.t 


1' 1 SO a- 9 TC ; 







heure 4-3^ As\nchronous Mode Register Setup 



When loading these parameter, int, the MPSC. WR4 information must be untten before the WRI. 
WR3. and \VR5 parameters commands 

,„, ,H,.m nr RS-4^> interface the Request To Send bit (RTS! (WR5; D!) and Dat.i 
f-or transmission via a modem or KS-- 1 micruct. uk ^4 U .,.,-,- -, . „ K i„ k,i i\ars iv m 

without waning for a clear to send (CTS) 



Both 



, L ■ . . ^ r , r rin A k. v .... e Overrun Error flae^ are latched and cause an inierrup 

tne rraiTang hrror anu r\tvi!»i vnuiun L,u " ,,4 *r 



Detect and Carrier Detect bits if the\ are set. 

First Character (WRI: D4, D3) is selected, then data and error status are held until an Error Reset 
command (WRO; D.\ D4, D3> is given. 

if there is an error status in RR 1 . W hen the character i> read, the error status bit is set and the Spe.a: 
Receive Condition vector is returned if Status Affects vector (WR1B; D2) is selected 

clock mode is selected, the bit synchronization must be accomplished externally 

4 4 12 2 Synchronous Operation (Motion ik\ Bis>nc) - Synchronous operation is a method of ds.u 

character per menage, while bissnc has iuo starting sync characters per menage. Bit >>ncnronou^ 

iHDLC ; SDLO operation is described in Paragraph 4 4 \2.? 

When using the MPSC for nionownc or bis\nc communication^ the following register must be mmak/c,: 

with the specified parameters. 

Odd or even parity WR4. bii^ D! and DO 

XI clock mode WR4. bits D7 and D6 

8- or 16-bit s>ne character; WR4. bu> D5 and D4 

CRC pohnomiah WR5. bit D2 

Transmitter enable. WR5. bit D3 

Interrupt mode>. \VR I . V* R2 

Transmit character length WR5, bits DP and D5 

Receive character length- WR3. bit> D~ and Db 

The sxnehronoux mode register setup lor monosxnc or bis>ne communications is shour. m f igure 4*4- . 



REGISTER 



WR3 



W«4 



WR5 



D7 D6 I D5 D4 I 03 | 02 I D1 j DC: 

_ , 



o-: r> i b c-^" : 

01 *». ** E 1 M ^ p j Al'^O 
«,; r,» e B :>AP ! ENABLES 

! 



HuN 1 
MODE 



fO CRC 
ENAB.E 



00 b e '* SO,. 

01 16 BO SvNL 

11 g** c^'O 



~r 



CO T X ? B Chap 
i C T x 6 B C^.^P 



SP-O) { T> 



s v n:. 

C H A H 

LOAD 
INH'B 



RX 

ENABLE 



iStiE.TS 



ODD 
PARITY 



| PAR "* * 
ENABLE 



ENABLE 



htwe 4*40 Synchronous Mode Register Setup - Monos\nc/Bis\nc 
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WR4 parameter, must be written before WR1. WR3. WR5. WR6. and WRr. 
sync modes: monosync. bisync. and external. 

communicatiort> 

When using the MPSC for HDl.C or SDLC communications, the following regv>te^ must be initialled 

with the specified parameters 

SDLC mode WR4. bit- Dr and D4 
SDLC po!\nomu! -WR5. bit 1)2 

Reuue-t to *end. data terminal read) . and transmit character length. WR.. b,u I >- ,o... P. 

Interrupt modes WRi. WR2 
Transmit enable: WRy b:t D. 5 
Receive enable W R3. bit Do 
Auto enable WR3. bit 0- 
b\tcrna!.'statu.s interrupt: WRi. bit DO 

WR4 parameter* murt be antler, before WRI. WR3. WR5. WR6. and WR~ 

The svnchronou, mode register setup for HDLC or SDLC communications ,„ sh, *n .r. Figure 4-4!. 



WR3 



WR4 



WR5 



REGISTER • D7 ' D6 ; Ob 



D3 



D2 i D1 



E V fc » 



ADDRESS, 



r» e BC"- S 



HD.C VODt. 



D" P 



J 'C Tx 6 B Chap 



G 



ENABlE 



DC' 



'SELECTS I T> ' 

sdlC J p t ". , cr; 

CRO i 



Figure 4*4! Synchronous Mode Register Setup - HDLC/ SDLC 
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4.4.13 MPSC Printer Channel 

transmit/ receive data and printer control signals are routed from the MPSC to the printer through 

connector J2 on the ssstcm module The following !:1A signals are supported: 

Transmit Data (PRT TXDl 

Receive Data (PRT RXD) 

Data Terminal Read> (PTR DTRLl 

Data Set Read> fPTR DSRi. alwa>s asserted high 

Clear to Send (PTR CTSh aiwa\s asserted high 

Data transmission between the MPSC and the printer in an as\nehronous operation The MPSC \\ R C 
WR4, and WR5 registers muM be initialized with the character format required lor as\nchronou* 

operation as described in Paragraph 4,4,12 1. 

Software preammmab.e character formal supported are < m * b\U per character \k V M 1 or 2 stop bits pc 
character IVio c.:P ^ selected ^ odd. ever;, or none Soltwjrc -houid support XO\ XOf 1 reborn ; 
protocol lor the primer p^r[ '] ae data, set read\ ( DSR i and clear to send (CTSi output ot the prmu- n m 
are lied to -5 \ and thereh-e are alwa>s asserted high ( 1 > A null modem: cable is not required and :m 
printer o d-recm connected to the prime? connector on the sweni module 

The printer port supplier the foiiowooa software programmable baud rates- 

"5. 150. 30U, MHa 12um, 24(H). 4m Ha w/^n 

The baud rates are set b\ writing a b\te m the printer baud rate register at addre^ Hi H. The three lea*' 
significant bus o! the Inte l> M> • seievt a prime:' transmitter and receoer^ ciock (PRIMrR CI k» 
frequence that is In times the baud rate The transmitter and receive- clocks for the printer port eannm 
be independent ^^r^mnicd Note that bit !)• ? - <T the printer baud rate register" is used to select eitnc 
a r interna or extern! transmitter and receiver dock lor the communication- channel 

The format for the printer baud rate register i» sh w\n in I igure 4-42 



-7— — r 



_j JL---^----J---- l -. 



♦ I ; 



' f ■» f I 


•pq,\TE» T\ FO 


3<:x 


CLOCK FRECdENC 


6'' 


> -. " 6 * " * L 


1 20 


6-..0- R^'t 


T'4 




4 80' 




9tO- 





1 « L> 



F'lLHir 



Printer Baud Rote Register forma! 



4.4.14 Kev board Interface , u 

information is transferred at a fixed 4S00 baud rate, with an b-bit, no punt> character lorm.il 

4 4 14 1 82M4 PtSART General Description - The 8251 A PLSART is ;i 2x- P! n. diu!-in-!:ne. 

into p;irallc! d.-.hi that is placed or. the BM><7:0-> bus for processing b> the S(>Sn T -k- bi,^ cl..-.j-r ov. K-r 

the Pi s\k'i is show ' J '" 



f isjurc 4-43 and the pin function- arc described in Kbok 4-2r 



r 



'N — l/1 t'r::. 




Figure 4-43 8251 A PLSART Block Diagram 



Pin 

No. 



1,2,5 

6,7,8, 

27.28 



1! 



12 



13 



Table 4-26 8251 A PUSART Pin Descriptions 



Signal 
Mnemonic 



Pin 
Svmbol 



Direction* Signal Name and Function 



BAD<7:0> 



D7-DO 



I/O 



3 


KBDRXD 


RXD 


4 


GND 


GND 


9 


KBD RXTXC 


TXC 



WR88 L 



WR 



KBD SEL L 



CS 



A<0: 



C/D 



RD88 L 



RD 



►O « Output. I - Inpu: 1 U - input Outpui 



DATA BUS; This bus transfers data, 
control command, and status informa- 
tion between the 8088 and the key 
board PUSART. Data is transmitted or 
received by the PUSART upon execu- 
tion of 1/6 instructions from the 8088. 
BAD <0> is the least significant bit 

KEYBOARD RECEIVE DATA: Thi> 
signal is serial input from the keyboard 

GROUND, 

KEYBOARD 

RECEIVE/TRANSMIT CLOCK 
This signal controls the rate at which 
the character is transmitted to the ke>- 
board, In asynchronous mode, the fre- 
quency of KBD RXTXC is 16 time> 
the 4800 keyboard baud rate, 

WRITE 8088, This signal when low 
(0). indicates that the 8088 is writing 
data or control information to .the 
PUSART. 

KEYBOARD SELECT; This signal 
when low (0). enables the PUSART to 
accept data, control and command 
inputs from the 8088 during a write 
cycle, or to transmit data or statu- 
inputs to the 8088 during a read cvcle. 

CONTROL/DATA SELECT; Thi> 
address bit, in conjunction with the 
WR88 and RD88 inputs, informs the 
PUSART that the word on the data 
bus BAD<7:0> is either a data charac- 
ter, control word, or status information 
1 = Control = Data, 

READ 8088; This signal when low (0k 
indicates that the 8088 is reading data 
or status information from the 
PUSART. 



4-> 



Table 4-26 8251 A PUSART Pin Descriptions (Cont) 



Pin Signal 

No. Mnemonic 



Pin 
Svmbol 



Direction* Signal Name and Function 



14 



KBD INT L 



RXRDY 



O 



15 



KBD INT L 



TXRDY 



O 



16 



SVNDFT 



CTS 



■'O 



18 



KBD TXD 



TX EMPTY 



TXD 



O 



O 



20 



2.5 MHZ 



CLK 



IN1T L 



RESET 



RECEIVER READY; When low (Qi 
this signal interrupts the 8088 to indi- 
cate that the PUSART is reach to 

accept a character RXRDY i> auto- 
matically reset when the character in 
read by 'the 8088. 

TRANSMITTER READY: When low 

(0), this signal interrupts the 808h to 
indicate that the PUSART is ready to 
accept a character. TXRDY is auto- 
matically reset v\hen a character \> 
loaded from the 80^ 

SYNC DETECT This pin i> not u»ed 
b\ the Rainbow 100 computer 

CLEAR TO SEND: This signal, when 
low (0). enables the PUSART to trans- 
mit serial data if the transmitter enable 
bit TXEN in the command byte i> high 

(1), This signal i* tied to ground in the 
Rainbow 100 computer. 

TRANSMITTER EMPTY"' This sig- 
nal is not used in the Rainbow 100 
computer, 

KEYBOARD TRANSMITTED 
DATA: This signal is the serial trans- 
mitted data from PUSART to the 

keyboard, 

CLOCK: This clock input is used to 
generate internal PUSART timing and 
is connected, to the 2.5 MHz clock 
source. 

INITIALIZE: During power-up. this 
signal is low (0) The low signal forces 
the PUSART to an idle state. The 
PUSART will remain, in the idle state 
until a new set of control words is writ- 
ten into the PUSART. 



•o 



Ou!p.: 



I U 



Ir.p^ OuTi.1 



Pin 

No. 



22 



2? 



24 



?s 



26 



Table 4-26 8251 A Pl'SART Pin Descriptions (Com) 



Signal 
Mnemonic 



Pin 
Symbol 



Direction* Signal Name and Function 



DSR 



KBD RXTXC 



RTS 



DTR 



RXC 



O 



O 



•5 V 



VCC 



DATA SET READY: During norma! 
operation, this signal is inactive high 
(1). During manufacturing testing, this 
signal is jumpered to ground. 

REQUEST TO SEND: This Signal i> 
not used in the Rainbou 100 computer 

DATA TERMINAL READY This 
signal is not used in the Rainbow UK! 
computer 

KEYBOARD 

RECEDE TRANSMIT CI.CX K. 
This signal controls the rate ai vdnich 
the PL'SART receive characters In 
asynchronous mode, the frequency of 
KBD RXTC is 16 times the 4800 key- 
board baud rate. 

POWER -5 V SuppK 



•O = Output. I = Input. I/O = Input Outpui 



The functions of the PUSART arc controlled b> internal control, stilus, and data bufier registers 
programmed bv the system's software These registers arc described in the following paragraphs 



ha: arc 



DC 



4 4 14 2 Control Register: 8251 A - The control register is an S-b;t wnte-onl> reg>tcr in.!' n:^ 
follow a reset operation (internal or external). The control word:, are spht into two formats 



1 . Mode instruction 

2. Command instruction 



The mode instruction defines the eeneral characteristics of the PI S\R7 It must follow a reel opcr. 
Once the mode instruction has been written into the PLSART, command instructions can he ur.tu 



4-" x 



places the PUS ART back into the mode instruction format 
command instruction formats are shown in Figures 4-44 and 4-45. 







: 


: 




: 


D . 


D 




- 


f t 


"E\ 


' 




e 


t. 



ADDRESS 1 * h.v\0 



m- .'if 








1 






; ' i 






5 


B 


e 


! B 




c 


r 

f " 



*l = Evf \ = GDI 





NL'f 


^ 5 £ - 


'? : 


C * '" c 


B 


"* c 




1 — " ; ' 




— , .,§» 


r ; 






\ v'M^C' 


B T 




B; T i 


, 


& "'^ 



lO\L v A P PEC'S T > K * \L •. L c 
REQ'u'PE.S WO^E TriA\ 0\E 
STOP 8" T 



Figure 4-44 Mode Instruction (8251 A) Formal 
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Figure 4-4? Command instruction (8251 A) Format 
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read command at address 11H. 

The staiu> register iurmai is shown \v Figure 4-46 



SVNDET 0£ TxEMPT\ TxRDY 

DS C 'i p £ ] p £ 



D. I D- 



CjDjD, 
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F : igure 4-46 Status Register (8251 A) Format 
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control register following a root operation. 

. vkr;|: .; r C . u i .-p,- .I;-.:- '.■ .MiOO- j 0H 

The transmit and receive data formats are shown in figure 4-4". 
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Fieure 4-4^ Transmit and Receive Data Format 



4 4 1^ MHFt Detection Logic 



detection circuit on the system module i> provided 



^ 4 n a^^,%n/^v Thiv reset causes the oubi x to dclus ouui.u. 



appl> a reset signal tc 



the KO^ tor 10S milliseconds This reset causes the 808S to begin 



pov\er-up or 



re>et boot ROM code ai address FHT:0. 



4-' 



if MHFL detection is enabled. 

The MHFL detection, logic consists of an MHFL. timer and an MHFL enable liip-flor The MHFL 
detection logic is shown in Figure 4-4h. 
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heu^ 1 -l-is Mill L Detection Block Diagram 



The MHR nmcr i- .w. s-bil b;nar\ counter clocked b> .85 millisecond period clock puUc- from the 

interrupt within, approximate!} I OS milliseconds. 
4.« SYSTEM MODl'LE CONNKCTORS 

Tables 3-2 through 3-12 of Chapter ?. 



4- s3 



module. 

4.6.1 Physical Dimensions 

Length 35.56 cm (' !4 in) 

Width 26.42 cm ^ !04 in > 

Height ^ ^ cm (0.9 m) The height of the module is the combined thickness of ihc 

pnnied circuit board and printed circuit board connector*. 

4.6.2 DC Power 

The dc power required hx the system module is as lotion 

,s \dc - or - ?'• at 5 5 A mj\i;a::i 

_i; \d, - or - 10''; at 0.3 A m.ivmum 

— 12 \ dc - or - 10"r at 0.3 A maximum 

4.6.3 Environmental .„,„_„ r DlClu ,] hquinment Corporation Standard 

computing devices 
4.6.3.1 Temperature 

Storage -4>» C ;•, M» C i-~40 f t, !> F> 

Opcratmc -5' t mou C (41 1 n .40 n 

„ L . ,,,. , h- no O'e o-emotm ranee, the unit must i,ro be brought to an cnuronmer 

module. 






4.6.3.2 Relative Humidin 

Storage 5' ; to 95"". noncondensing 

Operating 5 r l to 95'';. noncondensmg 

4.6.3.3 Altitude 

Storutie 15.24 km (50.000 feet). 90 mm mercun maximum 

The module i> not mechanic,^ or electncalh damaged at altitudes up to 50.000 feet 

Operating 2.440 m ivOnn icen 

The maximum operant,, temperature must be derated at high altitudes (Paragraph 4.6 ? 1 ). 
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CHAPTER 5 
RX50 CONTROLLER MODULE 



5.1 1NTROM TTIOV _, , . , „, 

is Considered nc,e-^r> U-: ■> ck.-.r understanding of the subject matter 

5.1.1 Chapter Organization 

The mlorm.o.mri in thi^ chapter i- do. iced into fne sections 

• Section 5 : provides a genera! description of the functions performed to-, the R\5(> controller 

• Seetn^ * ^ provides .; phwcoi description o 4 ' the RX50 controller module 

• Section 5 4 pnmdcs a junctional description of the RX50 controller module 

• Section 5.5 describes the R\5u controller connectors. 

• Section 5.c provides the RX50 controller module specifications. 

5.1.2 Related Documentation ,,,,.„,,,„,,,. 

Maintenance Print Set t\lP-014<J!-00i 

5.2 GENERAL DESCRIPTION „..,..,, ,„ 

sectored > 

recovers the clocks and data. 

renters, mounted un the module, and the remaining f.vc registers are mode the 1 9o form.il- 
ler/controller chip 



f* PHYSICAL DESCRIPTION 

data separator circuit 

NOTE 
The data separator adjust potentiometer Is set dur- 
ing manufacturing testing and should not be 
recalibrated in the field. 



The locations 
pattern ROM. 



vl the connectors, junipe 



rs, data separator adiu>t potentiometer, precompensaiion dale. 



anc 



the Ps>3 formatter controller chip are shoun in Figure 5-1. 



pr r] 



D^TA ? ? P A - 



TT~\ 



A& E D«'VES ■ 



LL'-zJ 



Figure 5-1 RX5P Controller Module Physical Layout 



^4 FUNCTIONAL DESCRIPTION . 

The RX50 controller module contains the following major circuits. 



WDP93 formatier/controllcr 

Data separator 

W rite prccompensaiion 

Diskette drive '"diagnostic data selector 
Diskette drive select logic 
Diskette status register 
Diskette control register 
General/diagnostic status register 



The maior RX50 conirollc 



r circuit., shown in Figure 5-2. are described in the following paragraphs 




Figure 5-2 RX50 Controller Module Block Diagram 



"umg a^mand, to. and rcad.ng statu, from, the fne .mernal renters. 



sections include the parallel process interlace and the diskette drive interface. 
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figure 5-3 Diskette Drive Formatter/Controller Block Diagram 



5 4 11 Processor Interface - The interface of the formatter/controller to the Z80A processor conMMs 
addresses 



s--i 



Table 5-1 Formatter/Controller Register Selection 



Chip Select 

<csr 



Addn-ss Bits Read Vv ritt 

ZA<1> ZA<(»> (ZFPRD L) (ZFPW R L) 



o 

II {) 

I 

1 



FDC Status Register FDC Command Regis 

1 FDC Track Register FDC Track Register 
FDC Sector Register FDC Sector Register 
! FDC Data Register FDC Data Reciter 



•lh - Mt:;. : . .- red ■■ lt.'L'C ;<\ ir.. R\s, <.\.v,-.>iii:.' 



Lach time j. cornnt. 



i _ uv _ M ,,,,,, o w _ ,. issuec u- the formatter/controller, the bus\ bit is set in the FDC statu- reg^tc 

register or b> issuing .-. new command The ZSOA reset signal does not affect IRQ 

register! and causes the RX50 controller to issue a restore command to the diskette drive 
drive connectors tJZ and .13) through open collector line drivers, 
read/ virile heads. tDIR = !. heads step in: DiR = 0. heads step out) 

connects to the track zero sensur in the diskette drive to inform the formatter/controiier that the 
read /write head is on track zero of the diskette. 

well as data and clocks in MhM formats. 

and therefore less write current is needed to produce the flux transitions. 
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The EARLY and I ATE outputs of ihc formatter /controller arc used in conjunction with \V[) m 
determine the precompensation values for the MFM write data. 

lock on the mcominc data 

bit is off The force interrupt can be loaded at an> time. 

Tnpc I conmvnds .ire fo- head positioning The sieppme rate of these commands is dictated b> the 

RXfP diskette droe 

The head hv.d flag determine b the head is loaded at the beginning of the command Othe^^. the he, a 
i> loaded at the end m a command 

The xeribcation Hag alU^ a \erificalion operation to take place on the destination track Tine ^Tduatmr. 
con-i>ts of readme "the first encountered ID field oft the diskette. 

register is >et 

The stem, stcp-m. and step-oat commands contain an update Hag for updating the track register when do- 
bo i- set alter the step has been completed 

1 >P e I command bm are described m Tabic 5-2 and upe I command flags arc desenbed m Table 5-3 

,nto the command register, the sector register mus, be loaded with the desired sector number. 

L non resemt of the command, the busv status bit is set. It the e Hag is set (normal easel, the head >s loaded 
and the HldT s^nai is sampled alter 3d ms. otherwise, there is no delay after a command. 

ID field with the specified track and sector. 

requests (DRQs) for servicing the data register. 

internal updated for address verification on the next track. 



Table 5-2 T\pe I Command Bit Description 



Bit Name 



OJ Stepping rate (rh rO) 



2 Track verif\ iv 



3 Head load flag ih) 



Update (step commands) (u) 



Description 



These bits control the rate at which the stepping pulses 
are sent to the diskette drive. See Table 5-4 for stepping 
rate breakdown 

This bit determines if there is a verification operation to 
take place on the destination track During verification 
the head is loaded, and after a 30 ms delay, the HLT 
input is sampled. After a 500 ms motor start-up time, the 
HLT input becomes active. When HLT is set, the first ID 
field is read off the diskette. The track address of the ID 
field is compared to the track register, If there is a match 
and a valid ID CRC the verification is complete and an 
interrupt in generated. If not \ahd, the seek error statu- is 
set 

This bit determines if the head i> to be loaded at the 
beginning of a command If the head is loaded, then the 
head remains loaded until either tru formatter controller 
receives a command that speeifiealo di>engage> i Ik head 
or 15 revolution of the diskette have passed uith the 
busy bit equal to 0. 



When set \ 1 ). the track register is updated 
otherwise the track regi>(er is not affected 



•or eac 



h stct 



Ihe^e bu> determine the comman i n< be executec 



Bit 



0, 1 



Table 5-3 T\pe I Command Flags 



Flag 



Name 



I. r0 



Head load flag 
Verify flag 
Stepping motor rate 



Function 



h = L Load head at beginning 
h = 0, Unload head ai beginning 

v = 1. Verify on destination track 
v = 0, No verify 



rl 


rO 










6 ms 





1 


12 ms 


1 
1 




] 


20 ms 
30 m> 



Update flag 



u = K Update track register 
u = 0, No update 



sectors on ihe track or until a force interrupt command is loaded into the command register. 

NOTE 
If the command Is not terminated b> software, the 
formatter/controller continues looking for five 
index pulses after the last sector on the diskette has 
been read or written. 

correct track, sector. >ide numbers and correct CRC the data field is presented to the 7M)\ ircao- or 
pre>emed b\ the Z80A ( virile >. 

At the end of the read operation, the t\pe of data address mark encountered is recorded in the status 

written onto, the dinette It bit in set. a deleted data mark is written i! bit is rese-. a Gal., mark is 
written 



T\pe 



d bit- are described in Tabic 5-4 and t\pe II command fuigs are describee m Table 



Bit 



Name 



Table 5-4 Type II Command Bit Description 



Data address mark 



Description 



When set upon a write sector command, this bit defines a 
data mark (OFBH) to be written on the diskette, If the 
bit ts not set, then a deleted data mark (OFSHi is written 
onto the diskette, When writing valid data on the dis- 
kette, this bit should be set 



30 ms dela\ 



Always 0. 

When set during a command, there is a 30 ms dela> 

before reading begins. For maximum controller 
throughput, this bit should be 0. It should be set if thejast 
command was a seek or new drive select. (See Table >-5 ), 



4 Multiple sector 



Alwa>s 0. 

When set, this bit allows multiple sectors to be 
transferred. 

These bits determine the command to be executed 



Table 5-5 Type II and III Command Flags 



Bit Flag Name Function 



m 



a() 



Multiple record Hag m = 1. single record 

m = 1, multiple records- 
Data address mark aO = 0. 373° (data mark) 

aO = 1, 370 r (deleted data mark) 

30 ms dcla\ c = ''^^ dela > 

e = 0, No delay 



The i\pc li! ^mm.oid ;^ the re\:d address command When the formatter, o>: trullcr recede- t-o 

siv hues o: in, ID :'icld arc the truck address, side number, sector address, sector length, ano r,. cue- oi 
( Rt charades 

The lormat'er controller checks the CRC characters for validin and sets the CRC cror statu- ho :: there 
is • CRC cro' The track address o! the ID Held is written into the sector regisu- V. the end o! t re- 
operation, an interrupt is generated and the bus> bit in the status register is reset 

T\pc Hi command bus are described ir. Tabic 5-6 and tspe 111 command nags are describee m T,.bic 5-5 

lablt 5-6 I n pt 111 Command Bit Description 



Bits Description 



p. i Alua\s set to 0. 

; Same as bit 2 for type II commands. (See Table 5-\) 

-u: Determine the command to be executed. 






encountered 



s-4 



Bit 



Flag 






10 


1 


11 


2 


12 


3 


13 



Table 5-7 Type IV Command Flags 



Name 



Interrupt condition 
Interrupt condition 
Interrupt condition 
Interrupt condition 



Function 



10 = 1, Not ready-to-ready transition 

11 = K Read\-to-not read) transition 

12 = 1, Index pulse 

13 = K Immediate interrupt 

(requires reset)* 



If [3-10 = 1, there in no interrupt generated, but the current command is terminated and bu^> is reset This is the on 
command that uil! enable the immediate interrupt to clear on a subsequent load command registe* or read status region 



Table 5-S summarizes the command t> pes that arc written into the f DC ootro! regi^u 



Table 5-8 Formatter/Controller Command Summar\ 



Command 




Bits 
















Type* 


Command 


7 


6 


5 


4 


3 


2 


1 


u 


1 


Restore 








(l 





h 


V 


ri 


r0 


I 


Seek 











1 


h 


V 


rl 


ri' 


I 


Step 





(i 


1 


u 


h 


V 


rl 


rO 


1 


Step in 





1 


u 


u 


h 


V 


rl 


ri; 


I 


Step out 


(I 


1 





u 


h 


V 


rl 


rO 


II 


Read sector 


] 








m 





e 





U 


11 


Write sector 


1 








m 


(! 


e 





aO 


111 


Read address 


1 


1 


] 








e 








III 


Read track 


1 


1 


] 








e 








II! 


Write track 


1 


1 


1 


1 





e 


u 


("1 


IV 


Force interrupt 


1 


1 





] 


1? 


12 


i: 


In 



•Read track and write track arc not supported b> the RX50 controller 



5.4.1.4 FDC Status Register (Read Only) Address 60H - The read-only register resides at the same 

Upon receipt of anv command, except the force interrupt command, the bus\ status bit is set and the re^ 

when there is a current command under execution, the busy status bit is reset, and the rest of the static 

execution, the busy status bit is reset, and the rest of the status bits are updated or cleared, In this case the 
status bits reflect the type 1 command*. 

The format of the status register for all type i and type II (read sector and write sector) command^ is 

shown in Figures 5-4, 5-5, and 5-6, The status register bits are described in Tables 5- ( >. 5-10. and 5-1 1. 



01 



00 



"TT 



"T 



BUSY 

TRACK 

ID FIELD CRC ERROR 
SEEK ERROR 
HEAD uOADEC" 
WRfTt PROTECT 
MOT READY 



Figure 5-4 Type 1 Status Register Format 



Table 5-9 T\pe I Status Register Bit Description 



Bit Name 



Bus> 

Index 

Track 

ID field CRC error 

Seek error 

Head loaded 

Write-proiect 

Not read\ 



Description 



When this bit is set ( 1 ). the formatter/controller is cur- 

rentl\ executing a command, Onh a type IV command 
can be issued when this condition exists. 

When this bit is set (1 K the index hole in the diskette is 
under the index sensor, 

When this bit is set ( 1 ), the read/write head is positioned 
at track 0. 

When set. this means that there wli> a CRC error in the 
ID field. 

When set, a seek error was encountered, meaning that the 
destination track address was not found,. 

This bit reflects the current status of the head. When set, 
the head is loaded and the HLT input is asserted. 

W ; hen set, the bit means that the current diskette is write 
protected, An attempt to write a sector generates an 
interrupt if the device interrupt enable bit is set. 

When set, the bit indicates that the diskette drive is not 
ready. This could mean that the drive is not selected, the 
diskette is in upside down, or the door is open. This bit 
must be clear before any commands are issued to the 
formatter/controller. 



5-1 



BUS V 

DATA REQUEST 

LOST DATA 

ID DATA FiEuD CRC ERRQP 

RECORD NOT FOUND ERROR 

RECORD Type 



NOT READY 



f inure 5-5 



Type 11 Read Sector Status Register Format 



Table 5-10 Type II Read Sector Status Register Bit Description 



Bit Name 



Busy 

Data request 

Lost data 

ID/data field CRC" error 
Record not found error 



Record type 



Description 



Not read\ 



Same as type 1 status, 

When set. this bit means that the data register is full arc 
is waiting for the CPU to read the register, 

When set, this bit means that the data register had not 
been serviced within 27.0 microseconds and the dat 
the data register is not valid, 

When set, this bit indicates that an error was found in om 

or more ID fields or data field, Thi> bit is reset wher. 
updated, 

When set, this bit means that a data address mark was 
not found within 43 bytes of the last ID field CRC byte; 
or it can indicate that the desired track, sector, or side 
v*as not found. 

This bit reflects the type of data mark that wa> encoun- 
tered during the read. When set. a deleted data mark ua^ 
found, If clear, a data mark was encountered. 

Always set to 0, 

Same as type I not ready status bit,, 



DATA REQUEST 

LOST DATA 

CRC £PRC p . 

RECORD NOT FOUND ERRO s 

WRITE FAUl t 

wR;TE PROTECT 

NOT READY 



Figure 5-6 Type II Write Sector Status Register Formal 



Table 5-11 Type II Write Sector Status Register Bit Description 



Bit 




Nanu 



Bus) 

CRC error 

Record not found error 

W rite fault 
\\ rite-protect 

Not read\ 



Description 



Same as type 1 status busy bit 

When set. this bit means that the data register is empt>. 
and it i> waking for the CPL to write the register 

When set. this bit mean> that data register had not been 
written within 23.0 ms and the data on the diskette is not 
valid (zero bytes are substituted for data losi i 

When set, this bit indicates an error in one or more ID 
fields. This bit is reset when updated 

When set, this bit means that the desired track, sector, or 
side was not found, 

Not implemented; should always be zero. 

When this bit is set after a write command, an attempt 
was made to write on a w rite-protected diskette. 

Same as type 1 not ready status bit. 



5.4 J. 5 FDC Track Register (Read/Write) Address 61 H - This read/write 8-bit register holds the 

diskette read, write, and verify operations. 

5.4.1.6 FDC Sector Register (Read/Write) Address 62H - This read /write 8-bit register hold** the 

number in the II) field during diskette read and write operation*. 
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byte is transferred in parallel from the data register to the data shift register. 

When executing a seek command, the data register holds the address of the desired track position. 

ter 'controller registcr-to-rcgister accesses are listed in Table >12. 

Table 5-12 Formatter/Controller Register Delays 



Operation 



Delay Required 
Next Operation (microseconds) 



Write to command register Read busy bit (FDC status register bit 0) 12 



Write to command reg^u 



Read status bits <"7:h> - s 



Write to an\ rectMcr Read from a different register No dela> 



W rite to track, sector, 
or data, register 

Write to any register 

Interrupt register 



Read from same register 8 

Write to another register l4 

Read status register 4 



5 4 1 ci |) a i a Shift Register - Tht> 8-bil register assembles serial data from the read data (RD) input 

5,4.1.111 CR( Logic - ThiN logic is used to check or generate the 1 6-bit cyclic redundanc> check (CRO 
The polynomial is' Gtx) - > lc - >' i: * x " ^ L 

register is preset to one> prior to data being shifted through the circuit. 

54 111 Arithmetic Logic Unit (ALL) - The ALU is a serial comparator, increment and decre- 
mented It is used for register modification and comparisons with the diskette recorded ID field. 

5.4.1.12 AM Detector - The address mark (AM) detector delects ID, data, and index address mark> 
during read and urite operations. 

5.4.1.13 Formatter /Controller Pin Descriptions - The 40 pins of the formatter/controller can be 
divided into the following three functional groups; 

1. ZfcOA processor interface 

2. Diskette drive interface 

3 Power mput> and master reset 

The pin functions are described in Table 5*13. 
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Table 5-13 Formatter /Controller Pin Descriptions 



Pin 
No. 



Signal Pin 

Mnemonic Symbol 



1 



NC 



ZRESET L RESET 



ZXOA 



CM) NSS 

- 5 \ V C C 

-4-12 v vni) 

Processor Interface 

7FPWR I VvP 



CS 



CS 



ZFPRD 



5,6 ZAM.O-- 



Ru 



Al. AG 



Direction* Signal Name and Function 



Pin 1 is internal!) connected t ■• a back bu^ gener- 
ator and must be opened b> the user 

Z80A RESET: Thi- low input froiv. the *0*s 
diagno>tic write register reset- the formatter con- 
troller, loads 03H into the command renter ane 
resets the not reads (Mams bu ■ > ^ hen 
7RFSFT goes high i 1 i. a m-Oore commmm o 
executed regardless of the st.te C the read} se- 
rial from the diskette drive ami 0! H * loaded int. 
the >ector reenter 

DC fi.nH" ground 

- ? \ poucr input 

- i 2 \ po^er input 



ZsOA DISKETTE DRIVI- WRl'Tl A logi. lo* 
<(U on thi> input gates data -n 7\) ~ <> ■ int.- the 
selected register when pm ? <CM o I"* 

CHIP SELECT A logic Ui KM on Cm m?m 
Meet- the chip and enable- Z*(> \ mmmmmca- 
tion with the formatter momrolier Ih 1 - >m"m.: is 
lied to ground in the Rainn <u Km ccn-p^: 

Z0SU\ DISKETTE DRIVI Rl AD A log,, io^ 
(0) on this input control- ;he placemen: • ■' am... 
from ti selected register -n the Zi>- "'0 • bu- 
when pin 3 CS) is low 

ZSOA ADDRESS BITS < o(P-; The address bit- 
select the register to receive 'transfer data on the 
ZD<oO> lines under Z1PRD and ZFPU R 
control. 



Z\<1> ZA<0> ZFPRD 










1 
(I 



status n. a 
track re.: 

sector p, t; 
data rem 



ZFPU R 

command rce 
track rce 

sect.'-' rec 

da la rec 



"I =- Ir.pui. <* ■-- eiuo 



1 t, i input Oeipo. 



Table 5-13 Formatter/Controller Pin Descriptions (Cont) 



Pin 
No. 



Signal 
Mnemonic 



Pin 
S\mboi 



Direction* 



Signal Name and Function 



14-7 ZD<7:0> DAL7, DALO 1 'O 



MHZ CLK 



?8 DRQ 



^ IRQ 



DRQ 



INTRO 



O 



o 



Z80A DATA BUS; The formatter/controller 
transmit.* or receives data, control, and status 
information over this 8-bit bidirectional bus when 
enabled b> ZFPWR or ZFPRD. 

1 MHZ CLOCK: This input is a free-running 
clock for interna! timing reference. 

DATA REQUEST: This open drain output indi- 
cates that the data register contains assembled 
data in read operations, or the data register i< 
empt\ in write operation^ This signal is re^o" 
v*hen serviced b> the ZM»A reading or urumg t: .. 
data register 

INTERRUPT REQUEST, This open drain oi^ 
put is set at the completion of an\ command a.r ; 
is reset when the status register is re.id or n = v 
command register is written. 



Diskette Drhe Interface 
15 STEP H STF'P 



,6 DIR H 



D1R 



EARLY H EAR! Y 



18 LATE H LATE 



TEST 



23 HLT H HIT 



() 



C) 



O 



o 



STEP. This 2 a> pulse is an output to the di>ke:;, 
dn\e, for c\er\ step pulse issued, the diskette 
drive moves the read.'unte one track ioeata^' ir 
the direction specified b\ the direction ouipa; 

DIRECTION. This signal goes high ( 1 ) when the 
read write head is stepping in and low ((>■ wbe; 
the read, write head is stepping out 

EARLY: When this signal is high il i the ur,;„ 
data pulse is shilted earl \ to: ur;iL 
preeompensation. 

LATE: When this signal is high (In the wr.a 
data pulse is shifted late for ur:te 
preeompensation 

TtST' This signal is not used b\ the Rainbv.- 
100 computer. It is tied to -5 V, 

HEAD LOAD TIMING When thi> signa 1 gaa^ 
high ( 1 ). the formatter/controller assume- ihat 
the read /write head is loaded, and the drw.- 

motor has come up to speed. 



"I = Input, u = Oa:pu: I O I'm .a. Ouiian 



SI 6 



Pin 
No. 



26 



RG H 



RD CLK 



RD 



HLD H 



10 WG H 



31 \W> 



Table 5-13 Formatter/Controller Pin Descriptions (ConO 



Signal Pin 

Mnemonic Symbol 



RG 



RC 



RD 



^ \FOE 



HLD 



TG4 3 H TG4? 



\\G 



WD 



12 REYFA H KDY 



Direction* Signal Name and Function 



O 



u 



() 



(> 



{) 



\\ I , \ FOE O 



READ GATE: This signal goc- high I I I uhcnUie 
formatter/controller encounter n the s\nc iicld m 

the read data, It allows the data separator circuit 
to synchronize on the incoming data 

READ CLOCK: This signal i> derived Iron; the 

incoming raw data stream b> the data separator 
circuit. 



READ DATA' This signal n derived fro 
incoming raw data stream b\ the data, sep 

circuit 



i he 



HEAD LOAD ThisMgn.il c, 

the read/' v, nte heads again>t 
and enables drive selection 



- ;jv> mc ioa.iJirtg •■: 
:k' diskette .surEi^c. 



TRACK GREATER TH-W 43. When higt, • . ■. 
this signal informs the di>ketie drne tmo coo, iv 
to be written to or read fron- tra^k> -U--N I no 
output I- valid on!> during read anc write 
commands. 

WRITE GATE' Thi> signal goo high i i » beio'w 
writing data to the diskette 

WRITE DATA: This signao is the 500 n>. uro-,. 

P u1nC to the diskette dnu WD obtain* the 
unique address marks as we ; 



a> data ano Ci 



READY: When thi> *igna : from the d^ketu 
drive goes high \\l it indicates thai reau wr;u 

commands can be executec If READY \> \^ . 
the read or write operation is not performed ano 
the formatter/controller generates an interrupt 
request (IRQk Type 1 commands are performed 
regardless of the state of READY. The RE \M 
input appears in inverted format as bit ~ o: the 
status register. 

YFO ENABLE: This signal enables the do 
separator, It is valid when WG - YFOL: ^ S 
low (0) during a read operation after the heaC h.^ 
loaded (HLT^ IE and \m!: remain low untf thv. 
end of a data field. 



M tnpio i' 



O.)o. 



U • lr>pui OuO' 1 



Table 5-13 Formatter/Controller Pin Descriptions (Cont) 



Pin Signal 
No, Mnemonic 



34 



35 



36 



TROD 



IP 



WR PRT 



DDB\ 



Pin 
Svmbol 



TROO 



l»' 



\vp 



DDL \ 



Direction'* 



Signal Name and Function 



TRACK ZERO: This signal informs the format^ 
ter/controller that the read/write head is posi- 
tioned over track 0. 

INDEX PULSE; This signal informs the format- 
ter/controller when the index hole is encountered 

on the diskette. 

WRITE PROTECT: This signal is sampled 
whenever a write command is received, When lou 
(0). this signal terminates the command and sei> 
the \\ rite-protect status bn 6. 

DOUBLE DENSITY ENABLE' When this sig- 
nal is low (0), the formatter/ controller operates in 
double density mode. This signal i> tied to ground 
in the Rainbow 100 computer 



♦I = Inpui. (/ - Uuipu;. I O - inpL; Ouipuu 

5.4.2 Data Separator 

occurs at a nominal frequeno ot 250 kHZ and is used to strobe each RD pulse into the format- 
ler/controller. Figure 5^ sh^ux the relation between the data separator, incoming data, and the 
formatter .''controller 
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spee t :■ 
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6^Av\ ^ATA 
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SHAPf R 
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D IRAN 



I r» 
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n 



VO. 
1 MHZ 



CONTROL* 



S-EE"r : 



VCG CON t POl 
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Figure 5-" Data Separator Block Diagram 
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i i ■!• a a rb*u» Hriw re-id amplifier recovers circuits all cause 



ouls.de oMts RUCLk window, causing either a 
formatter 'controller. 

-i vrrv, nri-vpnts thi- undesirable condition from 

the nom 

OC( 

j i ,u, „..,. 1m,0-„t traauancv is reaencu. in munu.. ,^~ -, 

ic\ 



wise* arc leu u> m. . ^ - - - , ,■ i lt ir oy'Oi freciuenc\ I the KA\% u.-\i.-\ pui^s a, t 



., w ■ ,\ mFi sicnal is ar, output from the forroatte- compiler that 

UMU I-" ^ il.'-Ol'v lIIL u v ; i ^ 



d!"-eracaaco 



when the diskette oroc tic; 

ti , -„, ,,,r controller o u>od to miornt the PI I to s>nchoan;/e to the 

RCi .> rod and the torm.ntcr compiler ^ui.nuLs ^..cinj. 

v k • ••> r,-,H nr a time-out error occur-, the formatter ■ controller 

. ■ ,,. ,in . d^kette drive -diacnoMic data selector that provide a means 

lesunvi u^ cctLrn.»ne i. i<-^ ^ ■ - 

. n lhc r. X xx DATA puKcs from the d.skeue dooc arc n utcd through the data 

Dunny norma! opciatia.. the K \« \>\ ' I seiTir o.a 

selector u- a ?00 n> pui-c ^W ;!nd thcn l0 ^ ddla ' 

■ hufl (>(M>B\C k M-na! *■>» hich i 1 > to allo^ the primer transmit aata 

the RX50 controller receive trie ^imc uaut 
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The uriic precompensation circuit consists of a 256 x 4 bit preeompcnsatton ROM, a 3-bn laich. a wr\ 
data bit latch, and a data shaper. Figure 5-10 >hous the relation of the write precompen>ation circuit to il 
formatter '-controller and the diskette drive connectors. 
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W'ruc Dau; Precompensalior 



depending on the previous bit pattern sent 



.on \aiUC 
n the s>- 
ore or at' 



Vsr/e d.!'... 

icr the writi. 
V ,,r t Ml 



The uritc preconpcn^P. ^*;- ( ^ Rn ., , Tt . and lhe ,.2. and 



addre>s locations 



speaheG b\ 



d in tabular form in the preeumpen>ai 

4 \1H/ c 



aaaros iouuuh^ >>^n,^ ^ . ~ ■- • - ,, HH ivsses at P^ n> intervals until an addres> 

2. and 4 MH/ clock- >iep through the addrtsNe> at i~ n. 
~0" in the DO bit i> encountered 



local lor 



ion ROM s r 

ockv The 1 , 

containing a 



one 



■^hol dau: 

„onnecn> 



i * ha per The 

v ij: and J : i 



vru rv , n !h , uritL . dau bit latch uill output a positive pulse to trigger a 
and at the same time clear* the 3-bit latch. 

drive select block d.agram is shoun in Figure 5-11. 

« ,v,„ C pWtinn of the drive and turns on the diskette drive motor b> writing ;, 
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Diskette Drive Select Block Diagram 



Table 5-14 Drne Select Decoding 



DS1 DSU SEl, 



Drhe .V 



Drbe B 



Drhe C 



Drhe D 





1 



* u -- {):•, v' M*ictee 
1 - Dm c dcscivvicJ 



The drive motor in diskette drive and ! can be turned on b\ the MOTOR O ON H and MOTOR 1 ON 

of the diskette drive select and decoder circuit. This arrangement is necessary to ensure that the motor :■!■ 
head is loaded uhen the DISK 0. K 2, or 3 SEL signal goes Sou. 

The select signal for the diskette dn\e select and decoder circuit can also be asserted high b\ HLD H fron 
(h=I K at the end of a t\pc 1 command if the venf\ flag ts set (V=l), or upon receipt of an\ t\pc II or 111 
0); or if the iormatter/cnntroller in in an idle state (not bus\ ) and 15 index pulses have occurred 



, AA r^/M^r ctin-nn timer that eene r aie> the head load 

correct speed before reading from or vvntmg to the diskette 

to override the READY L signal from the diskette drive. 

NOTE 
If MO I OR 1 ON is actiu' and drive \ or B in 
enabled ai the Nairn- time, both motors turn on 
simultaneously 

under the U^^ire O'ndui'^ 

• The diskette drive N seleeteu. am: 

. A d.skeUc ,s prcc,,l :n the (incite droc and .he door , closed 1 he d,s, ne dr-v; :«o,r d.^ 
n u have iv be up t" Npeed 
T ,,, , c , u> end:-, c ' tr,c ...rtv^cr oaur.llcr am he mode sand b> the loiio^,, c„ndi;uu> 
. Ihe alette droe o ,.,:u,l!> m a reads state <Rh-\DY I. asserted, cr 
. The MIRlMrtH bit .n ihc d.skciic dme control reader has been c; b> son, en, 

heao uv.es iiii...^ i' > nn •• l!i Ulv f 
while ihe^e aen> - r ^' ^' : < 

,, , ,v n , M „ n j ,v om the sweni module iniuali/o the drive nccci lope and ^elce> 

conditions exist 



• The spindle motor is operating. 

. A diskette is inserted and the door is closed. 

• The diskette droe side is selected 

I/O select decoder asserts Z.\\ Kt u iso u. 

and the bits are described in Table --!> 



5.4.6 Diskette Control Register (Write OnI>) Address 40H 
shown in Figure 5-13 and the bits are described in Table 5-16. 
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Figure 5- 13 Diskette Control Register Forme 
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Table 5-15 Diskette Status Register Bil Description 



Bit 



0.1 



Name 



DISkhTTL SULCI 



Description 



These bits read back the status of hits and 1 from the 
diskette drive control register The\ indicate which drives 
have been selected. The\ are encoded a> follows; 



Bit 1 


Bit 


Drive S 


(i 





Drive (i 





1 


Drive ! 


I 
] 




1 


Drive 2 
Drive 3 



TR-U k CiKl Mb R 
T H \ \ 



Thi- bit reflects the static nf the '1(143 signal !rom the 
formatter 'controller going t<* tik, dokcuc o*a\c \^ hef U, 

n indicate- that the read urtc he a is p^oti-oncc ..** a 
track greater than 4 a. 



MOTOR C)\ 



MOTOR I C)\ 



This bit reflects the >tutus ot the MOTOR 0\ ime at 
the diskette di*ivc connector J 2 ^ her: o, i: indicate- :taa 
toe MOTOR u ON bit o >et 

This bit reflects the static O' the MOTOR ! ON bna ai 

the diskette drive connector )} W hen 0. it indicates thai 
the MOTOR ! ON bn is set 



SI 1)1 SIT I IT 



This bit reflects the status of the side selec: sigr.^i at 
diskette drive connector J2 and J3 When hig*" ' : >. mgi 

of the diskette is selected. 



[\TTRRl PI RI'Ql I S" 



This bit reflects the status ol the IRQ si an,; coming from 
the formatter 'controller It is set i ! i at thi completion of 
an> command and reset UH when the Rx status rcgMer 

is re, id or the CDC control reai^tc is written a* 



DMA RI.Ql. I.ST 



This bit reflects the status ol the DRQ bit front the 
formatter/controller. When high OK indicates that the 
formatter Controller has read dat i to be transferred or 
requires neu write data 



Table 5-16 Diskette Control Register Bit Description 



Bit 

0.1 



Name 



DISKETTE SELECT 
SET READY 

MOTOR ON 

MOTOR 1 0\ 
SIDE (i 

PCU. PCI 



Description 



These bits, control the selection of the diskette drives. The 
binary value written to them (0-3) selects drive through 
3 Oril> one drive can be selected at a time 

This bit is used during diagnostic testing to override the 
READY L signal from the diskette drive. When this bit i» 
set. it informs the formatter/controller that a read or 
write operation can be performed. 

This bit controls the MOTOR ON bit. When set ( 1 i. it 
turn?- on the motor in the first drive unit 

This bit controb the MOTOR 1 ON bit Whet: set t i i. it 
turns on the drive motor ir. the second droc uiv. 

Thi- bit selects the side of the diskette to be accessed \ o- 
single-sided drives, this bit is alwa\s >c t to for side ol 
the diskette 

These binar> bits are used to control the write^ deL> 
prccompensation \alues. The following table lists the \tii- 
ucs available. 
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PCI 






n 
(I 
It 

(1 



PCO Dela% (ns) 






(I 
(I 





125 
125 

125 
250 



*4 7 General/Diagnostic Status Register (Read Onh) Address 21 H 

ZD'lAG RD L. The format of the general/diagnostic register bits is shown in Figure 5-14 and the bits ar , 
described in Table 5-1". 
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Ficure 5-14 General/Diagnostic Status Register Formal 



Table 5-P General/Diagnostic Status Register Bit Description 



Bit 




Name 



ZFLIP L 
INT/sO L 
IXT88 L 
READY L 



DlR 



TROO 



WRITE GATE L 



STEP L 



Description 



Not used b\ RX50 controller module 
Not used b> RX50 controller module 
Not used b\ RX50 controller module 

Thi> bit reflects the status of READY signal from the 

diskette drive The diskette drive asserts this signal when 
a diskette is inserted and the door i- closed, 

Thi> bit reflects the status of the DIRECTION signal 
from the formatter/controller to the diskette drive. ^ hen 
high (1), the read/wnte head will step toward the center 

of the diskette. When lo* (OK the read/write head will 
step aua> from the center of the dishme, 

ThiN bit reflects the statu> of the TRACK U signal coming 



Irom the diskette drive, When high t 
the read/write head is on track 0. 



] i, it indicates l 



This bit reflects the status of the WRITE GATE signal 
from the formatter/controller to the diskette drive. When 
low (Ok data can be written to the diskette, 

This bit reflect* the status of the STEP signal from the 
formatter/controller to the diskette drive, The read /* rite 
head will step from one track to the next for each ST I P 
pulse The direction in uhich the head will step i> deter- 
mined bv the state of the DIRECTION signal 



53 RXSO CONTROLLER MODl'LE CONNECTORS 

The RX5U controller module contains one 40-pin connector (Jl) and two 34-pm connectors U2 and J3> 

must be connected to connector J2. When an optional diskette drive unit is installed, it in connected to 
connector J3. All signal*, except three, are wired to J2 and J3 in parallel. 



The signa 
19, 



l> on connector 



Jl are described in Table 5-18 and those for J 2 and J3 are described in Tabic 



Table 5-18 RX50 Controller Connector (Jl) Signals 



Pin 1 



Signal 



DISkt TTI DRIW Rf- AD 



Mnemonic 



ZfPRD L 



Description 



This input signal a^encd b> the 
ZSOA I O select Jock ai:o\^ the 



RX50 controller to pi 



read daL. 



from the diskette drive on\>: the 

ZhOA data bu> (ZD-":U - » 



PRINTER TRANSMITTED 
DATA 



PRT TXD 



Thi> input signal is a serial strc,:.:: : 
of data from the printer MPSC 

Thi> data i> sent to the da;.-. 
separator circuit \Cnen DEAG 
LOOPBACK H is asserted and 
allows the 80^ and Zm»a pnve^ 
sor.s to test the data separator cir- 
cuits without the use of a diskette 
drive. 



DISKETTf DRIW- WRITE 



ZFPW'R L 



Thi> input signal asserted b\ the 
Z80A I/O select logic gate- ddi,: 
from the ZSOA dak; bus ZD~ " V • 
into the selected torm.:*- 
ter .''controller reenter 



DIAGNOSTIC LOOPBACK 



D1AG LOOPBACK H 



Thih input signal, together w\:\\ 
PRT TXD, allow.s the dot,; 

separator circuit to be te>;eo 
through the printer port, 



Z80A RESET 

AC VOLTAGE OKAY 



ZRESET E 



BACOK H 



This input signal \m11 reset the 
RX50 controller at power-up. 

This input signal allocs the RXm 1 
controller to transfer write dat^. to 
the diskette drive onl> uhen the dc 
input to the pouer suppK is at the 
correct voltage level. 



M'.m n, 



\K- KV 



\U 



Tabic 5-1K RX50 Controller Connector (J1) Signals (Conn 



Pin* 



1? 



15 



]g 



24 



-><; 



Signal 



DISKETTE DRIVE 
REGISTER READ 



ZSO* DMA BIT 



ZMM ADDRESS BIT 



ZSOA DATA BIT 6 



GROUND 

ZSOA DATA BIT 5 

ZSOA DATA BIT 4 

Z80A DATA BIT 3 

ZsOA DATA BIT 2 

Z80A DATA BIT 1 

GROUND 

Z80A DATA BIT 

ZSOA ADDRESS BIT 



Mnemonic 



ZFPREG RD L 



ZD1 



ZAO 



ZDo 



GND 

ZD5 

ZD4 

ZD3 
ZD2 
ZD1 

GND 
ZDO 



ZA) 



Description 



This input signal asserted b\ the 
ZSOA I/O select logic allocs the 
ZSOA to read the status of the dis- 
kette drive. 

4 5 V input 

This bidirectional data bu> bi; i> 
used to transfer data, control and 
status information between the 
ZSOA and the RX50 controller. 

Address bv. 0. together with 

address bit 1. selects one o! five 
registers in the RX50 controller to 
transmit ■• receive data on the 
ZD<7:0> bus. 

This bidirectional daL: bu> bit i^ 
used to transfer data, control and 
status information between the 
ZSOA and the RX50 controller 

Signal and po\*er ground 



These bidirectional data bus bit> 
are used to transfer data, control 
and status information between the 

ZSOA and the RX50 controller. 



Power and signal ground. 

This bidirectional data bus bit i- 
used to transfer data, control and 
status information between the 
ZSOA and the RX50 controller, 

Address bit 1 together with addre,^ 
bit select- 1 of 5 registers in the 
RX50 controller to tran.s- 

mit/ receive data on the ZT>^:Q-' 
bus. 



►P,ns n,.; iMed ^ ru>; iwc v } iK PAN 1 ^roller Module 



^~29 



Table 5-18 RX50 Controller Connector (Jl) Signals (Com) 



Pin* Signal 



27 8 MHZ CLOCK PL LSE 

29 4 MHZ CLOCK PCLSE 

30 + 5 \* 

?! 2 MHZ CLOCK PCLSE 



MHZ CLOCK PI LSI 



34 



35 500 KHZ CLOCK PI LSL 



36 



Mnemonic 



08A 



4 MHZ 



2 MHZ 



I MHZ 



500 KHZ 



ZrPRhG WR L 



38 DISKETTE DRIVE PRESENT FLPY PRES L 



39 DIAGNOSTIC READ 



ZD1AG RD L 



Description 



This clock pulse signal is used b> 
the write precompensation circuit 
in the RX50 controller. 

This clock pulse signal is used b> 
the write precompensation circuit 
in the RX50 controller, 

-^ 5 V input 

This clock pulse signal is used b> 
the write precompensation cireu:: 
in the RX50 controller 

-12 V input 

This clock pulse signal is used b> 
the write precompensath , :i circu:*. 

in the RX50 controller 

+ 12 V input 

This clock pulse signa! i> used b> 
the data separator circuit in the 
RX50 controller. 

- I 2 V input 

This output signal asserted b\ the 
Z80A I/O select logic enables a 

write-only control register in the 
RX50 controller. The contents of 
the register are used to select the 
dn\e\ turn on the drive motor, 
write the precompensation values. 
and select the surface of the dis- 
kette to be accessed. 

This output signal informs the 
8088 that the RX50 controller is 
installed. 

This input signal asserted b> the 
Z80A I/O select logic enables the 
general/status register on the 
RX50 controller to place diskette 
drive status information on the 
ZD^" 7 :0> data bus. 



*Ptnv n<M iiNicu drc not used b> the RX5U Controller Module 



N-3U 



Table 5-1*) RX50 Controller Connector J2 and J3 Signals 



Pin* 

J2 J3 Signal 



2 2 TRACK GREATER 
THAN 4? 



8 8 INDf X PI LSI 



DI>k Nil f CI 



10 DISK 2 SI. LI CT 



DISK 1 SELKT 



2 DISK ? SI:L1 CT 



DRINF-. MOTOR OX 



16 DR1U: MOTOR 1 C)\ 



18 18 DIRECTION 



20 20 STEP PI LSI- 



Mnemonic 



Description 



TG43 



IP 



DISK < ! SI i I 



disk : si 1 1 



DISK 1 SL1 I 



DISK 3 SEE L 



MOTOR ON L 



MOTOR 1 ON I 



D1R E 



STEP I 



This output informs the diskette drive 
that the read/write head is positioned 
between tracks 44-79. This output in 
valid onl\ during read and write 
commands, 

This input informs the format- 
ter/controller when the index hole in the 
diskette is encountered, Minimum puKc 
width is 20 microseconds. This signa! 
indicate* the start of a diskette track. 

When this output i> asserted ic-u. dis- 
kette dme A is selected lor read or w re- 
operations. 

When thiN outpu: is asserted 1-.a\. dis- 
kette drive C i> selected for read or u re- 
operation^ 

When this outpu" is asserted low. dis- 
kette drive B is selected lor read or ure 
operations. 

When this output is asserted lou. dis- 
kette drive D is selected for read or w re- 
operations. 

When, this output is asserted lo*. the 
spindle motor in diskette drive unit 
(drives A and B) is turned on. 

When this output is asserted Em, the 
spindle motor in diskette drive unit I 
(drives C and D) is turned on, 

When this output signal is low, the 
read/write head will step towards the 
center of the diskette. When high, the 
read/ write head will step a\^a> from the 
center of the diskette, 

When this 2 microsecond output pulse \> 
asserted low. the read/write head will 

move one track position in the direction 
determined b\ D1R L. 



,P,C P' 



% . 1 1 



Table 5-19 RX50 Controller Connector J2 and J3 Signals (Cont) 



Fin* 

J2 J3 Signal 



22 22 WRITE DATA 



24 24 WRITE GATE 



Mnemonic 



Description 



WRITE DATA L 



This 500 ns output pulse is the data to be 

written on the diskette. Each transition 
from a logical 1 to a logical causes the 
read/ write head current to be reversed, 
thereby writing a data bit. This line is 
enabled when WRITE GATE is active 



WRITE GATE L This output is asserted low before data 
can be written on the diskette. 



26 2o TRACK 



2b 28 WRITE PROTECT 



30 30 RAW REAL) DATA 



TRO When asserted low, this input signal 

informs the formatter ''controller the.! 
the read/write head \> positioned ou" 

track 0. 

WR PRT This input is sampled whenever a write 

command is received, When asserted 
low. the command terminates and >et> 

the write-protect status bit in the 
formatter/controller status reenter 

RAW DATA This input is the raw data signa! from 

the diskette drive. This signal should be 
a negative pulse from a minimum of ""^0 
ns to a maximum of 1250 ns for each 
Dux transition. 



32 32 DISKETTE SIDE 



SIDE H 



34 34 READY 



READY H 



When this output signal i> asserted high. 
side of the diskette is selected. ThU 
signal is alwa>s high for single surface 

drives. 

This input indicates drive readiness wher 

low, and is sampled for a logic high 
before a read or write operation. Thi> 
signal means that a diskette is inserted, 
the drive door is closed, and the drive is 
selected. The drive motor does not have 
to be turned on. 



Pir> 



1. and 3 ; a r c tied w ground. Pin 4 is no: u-^cC 



5,6 SPECIFICATIONS 

specification* for the RX50 controller module. 
5.6.1 Physical Dimensions 



Length 2-1.13 cm (9.5 in) 

Width ^ 90 cm (3.9 in) 



5.6.2 DC Povier 

The dc pouer required b\ the RX50 controller module is as follows: 

-5 \ dv at 4 7 5 rr.A t>piwai T3^ nv\ maximum) 
- 12 Ydc at 25 nv\ t>p;cal (30 m-\ maximum) 

12 \dc at 8.4 m»\ npiaal 05 mA maximum) 



5.6.3 Environmental 

The RXN' ^ '-ntrt.iic; ,.,-.-w~.. ....... *..- -■ . , - , 

sUird.ro HO. ci,:- B. and the conducted and radiation emis.Mon hmu> csiabli*hed b;- \ C C rusw ioi da- b 



The R\N' ^ '.mrt.iic; module meet* the cn\ ironmcnta' requirement of Digital t"^?nic^i C orn 



corn pea n a ce\ ko 

Temper.::.,-. 

Opera! me* 

Soeaia. 



' ( t, ■ 40 ( i Ml ! U< l'»4 | ,i 

40" t a< ~0 C i 40' f to. !5s' F 



Humidti) 

in'.' a w' . n< •Ovundeoor.a 
maximum uet ouib. 2? s (. t s 2 t i 
m;n:mum deu point. 2 C « 36 I i 



Mtitude in.:viniL:V! » 
Operating I mi 
Storage I im.: 



244n in isOOO in 
q ,4a m i3ia0(an ft j 



\1. t * irv.urr uii-'^.O' c ic^rv 



reduced b> ! s' C per l(,nl ' n - 



I per U»>" II- ab,^M" ^ .: 



CHAPTER 6 
RX50 DISKETTE DRIVE 



ihc R iinb-^.''-' :<in .■ir.ruiv! f lsjur.- '- '. >ho»v u- relationship to the other components thai make up the 
Rainb<>u !v in.' ^■■::'.pi/..'; 

6.1.1 Related Documentation ,., n ,, K „„, 

f\,r lunhcr mlorrnation. reicr to ihc R\?u held Maintenance Print Set . MF-01 4*. -00, 

6.1.2 (, crural Information , v 

connects the pouc:- si.ppo. to the R\5d dn-.c 

Th ■ k \M = or,- ,■ .. - «k- ; c r C pl ^cabie par: ™tivr than a field repairable part No adjustment or alignment 

adjusted and signed at the time o! manulaciurc 

6.1.3 Ph%sical Description , ^, r , , , n .-• Ar 

NOT I. 

Do not open either access door if either ITT) is lit. 
I his damans data stored on cither diskette. 

Internal!}, the dnu' has nu, counterrotahng spindles. The spindles are belt driven b> a single dc 
motor; tachometer combination 

Ironi the top rear of the R\5U dri\e 
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Retire 6-2 RX50 Dual-Diskette Drive 



sensor. 

covered, ihc d^ketie i> vuitc projected For lurthcr information sec Paragraph b,:.. 
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Figure 6-? The 5-1/4 Inch Diskette 
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6.1.5 Operating Procedures 

The following paragraphs describe the diskette operating procedures. 

6.1.5.1 Diskette Handling and Storage - Improper handling or storage of diskettes can destro) recorded 

data and damage the R W head The following are sonic suggestions lor diskette handling 

• Return the di^keuc to its protective paper envelope when it is not installed in the R\>0 droe 

• Store diskettes \ertiealh and loosely to prevent warping. 

• I se a felt tip pen to mark the diskette label, A pencil or ballpoint pen ma\ imprint through th, 
a^*c r and damage the diskette inside. 

• fnsen the diskette into the drive carcfuIK Never force the door closed i! it seenns w be v^k 

Tr.iv could crush the diskette, 

• \,.,.r Tc: ^, i: ,r nho; a diskette if either 1 1 [) at the iron ^ the diskette si..> o !.; 

• \e\c- ope:: oi dose the diskette door il either LH) at the front o! the diskette si ^ o hi 

• \ VilK j i.uiJrooj the \1\Lr recording surface where the jacket o cut aw.o l^r tm R ^ 

!KacN I mevpontx d:ri> the R W heads and can cause da\: err ,or- 

• Do not store diskettes in direct sunlight or near heaters where temperatures go aS-\e ."2 i 
(12* I i High temperatures warp the covers. 

• \e\er bend or told the diskette co\er 

• \e\c- brine the diskette near an> strong magnetic fields (5 gauss or more) or touch i!v dokeo. 
un h jn , steel objects This eouid erase or weaken the data on the diskette 

6.1.5.2 \\ rite Protection of Diskettes - The RX50 drive is equipped with a wnie-protect leaitoe ro' 
proie^s the dokeite t^m accidental writing To write-proteci a diskette, cover the unte-protec: ton,* »•: 
the side e! the oner \ ou nu> use adhesive-backed writc-protect labs iusuaih panided witn diskette^ o: 
ord;n t .-\ adheso eTookeo LbcN ma> be substituted Figure 6-4 shows how to appl\ unie~p:vae.; uo- 
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Figure 6-4 Wntc-Protect Tab Application 



6.1.5.3 Diskette Loading /t nloading 



NOIL 



"To toad .. d 



Do not open either of the RX50 drhe doors if either 
1 LD al the front of the diskette slots is lit. 

sskeue into the RX5U dn\e\ perform the following procedure: 



1. Make sure thai both indicators arc not lit. 

2. Open the door o\ the desired droe. 

3. Mijin the diskette with the slot 

4. Inve-t the diskette until n hst^ a solid stop. 

5. (. h^e the d-.>v »r 



,• K \\ hce.d „u- sM ir. the cover o inserted into the dme first The drive ree-.> on the MjrMce ol 



1 .. • , 

tii 

i h e d ; ^ k e 1 1 c e 



' nc v,ente' 



the oi. \e t f lL'iire t>-6». 



To cw tne door, nemo PU sh ;hc slotted edge o! tiie door toward the center o; the dr.ve upi,! u o flu>h 

in acccNone the iiokette on the ;nd:e;;tec siOe 

6.1.6 ( onfiguration Options i 

the controller 

enables cunuulicr ver,S PRI\ I SI 1 ,nc DRI\ i M I 1 u< >ciccl arcu.t* in me dr.u- oee 1 aM.r.pi, 

Tlv o.her cnl^r,^. ,: .he R\ei'- dn^e reque^ a ,uni P er <(>\ 1 2-143 14-On. eV.ulied on o.emevhe 
j; : lhl , en.blO ^r\r^\<.- ^v-,u- I)R1\ f SI 1 2 end [)KI\ h SLL 3 le select courts .n the cfac 



sl 



J V. 



tr=» ' — 


L_ 


C S" "._"'"' 
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.. __ _ y 
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figure 6-5 Opening \ccess Door> 



6-: 




Fieure 6-6 Inserting Diskette 




ioor. opens:: 



PUS^ HERE TO CLOSE 
DRIVE B ACCESS DOOR 



Figure 6-7 Closing Access Doors 
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6 2 Fl NCT10VXL COMPONENTS 

the drive 



SEEK AND INTERFACE MODULE 



CON T *Oww.EF 



' L 



e\abu 



MOTOR 
CONTROL I 

MODULE 



ac 



■ P£AL"V^ ^E I 



WOT OR 

CONTROL 

CIRCUITS 



TTJ 







LCAD 



SENSORS ''NDt> 
WPiTE-PSC'EC" 

PRE SEN* 



StASOR 



"\i 






ST E pc 
VO T G 



;« T A v»-'TL COMMANDS 



C.^C,- T 



St-ECT 



fREAD'WRiTFl 
| MODULE __ J 

i 



^ R , T E 
C-RCw-:TS 



DATA PE A D COMMANDS t 

» 



J L 



READ 

CIRCUITS 



I 

Rt , 



REiD 

WR^Tt 

HEADS 



hi! ure (^ Simple Block Diagram 



The RX50 dn\c contains the following dements to perform read, write, and seek operation-: 

• Seek and interface module 

• Select circuits 

• Status circuits 

• Stepper motor circuit 

• Read /write interface circuits 

• Motor control module 

• Spindle motor control circuits 

Spindle motor 

Two head load solenoids 
l)i>kcuc sen^rs 

Mepper nua.c 

ReaC write t R '\\ i module 



• \\ nte circuit^ 

• Read circuit- 

• Tw^ read write head> 

6.2.1 Seek and Interface Module Functions 

The seek and interface module contains the following circuits' 

• Select circuit 

• Status circuits 

• Stepper motor circuit 

• Read unto interface circuit^ 

The select circuits act a> an interface between the controller and the RX50 drive The>e circuits periorr 
the following funclion> 






Hiablc the motor control module 
Select the head load solenoid^ 

Select the sensor* 

Select and enable the circuits in the R/W module. 



The status circuit* interface with the sensors to the controller. These circuits pass status signal> to the 

controller from the selected sensors. 

The stepper motor circuits interface with the controller to the stepper motor. These circuits con\c: 
controller signals to stepper motor control signals. 

The R/W interface Circuits interface with the controller and the R/W module. For a write operatic. 

circuits pass commands from the controller to the R/W module and data from the R 'W module to tnc 

controller 
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6 2 2 Motor ( ontrol Module and Spindle Motor Function 

b\ select circuit"' 

When disabled, lhe»e circuib inhibit current to the spindle motor so it doc* not rotat, 

\, the sprndic motor rotate, a belt droc bu- counter-routing spindles Lach >pindle uualo the diskette 
u it Inn u > cover. 

6.2. * Head Load Solenoid function 

in contact \Mth tfiC diskette 



6.2.4 Sensor I' unction^ 

The R\^» d.''.-. o-mao.- !-. e'-u:^ ■' ^'>"'^ * 

s^c.t cir,....^ 1 .uh sers ■ ■■ r .,n' *c:^- the MlMuma condition 

• 1 i " , w > pnc>c'K e ol .•. d^kct la 

• 1 tic mdc* * ■' -i Ci-sc:\ 

• '1 o^k /c** inane p* »-^ . ; . * • r 



tr^up !<>r e,*.v ; ; muc \ senv-r pan p 



6.25 Stepper Motor Function , 

The R\.^ ! dt ^ w; --u.t in- ... v;er,v :o -to? th,0 p^naao R \\ haaOx oxer a CO.. 'mo I nc r 



^.r.ir^hcJ h\ ihc sieppe- nvi«" c::cto> V tho mono rotate-, a head carnage ^'^': :lh " i! " i: ' a 
; ;n - t ,r pi fcJ n v '. nitn^ i i! v R W haivh o\e: tiie dinette 

6.2,6 Read A\ rite ModuU- I- unction . 

hx the R W luad* i- dianaa om.; The urite circuit generate the unte currents to: the K \n Hc^n 10 
record d.Oo. o?" tiu diskette 

The read -ii.ee- re.eise , ^.M Men,.! ™ the sole t euvmt^ The ^cieet circuit -c:cct ene ee the us- 
K \\ hc.ds \ rc.ido.iv.me.nd :;■•'-. the R W mterU.e f uiKti.-n then enablo tne reae circuit* :■• pe^ rc "° 
date t" the K W mie'i.^, eiro..b 

write circuits lor the he..nj^ 

6.2.7 RX50 I)ri*e Set-lp Sequence 

Prior to read and untc operations, the foiloume Sei-L p sequence must be performed 

I I xeeute a rewre unit command Tho turns on the spindle motor and giunCn it lo seek track 

/err; 

Load the leoned too. and -actor register 
; , xccu!c , rt , u ; ,, *me sc.i-r .onmand 1 ho cau^ the hcad^ m load ano the Merpc nnnm to 

seek the laraa' no^ 
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63 THEORN OF OPERATION 

The following paragraphs doenbe the operation of ihc R\M> drive. 

6.3.1 Drbe Mechanism Detailed Operation ^ 

seek operation^ 

Figure 6-0 is an exploded v,cu shaumg the mechanical detail of the drive hgurc 6-10 s>ho»s the 

functional detail i^f the droe 
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F'icure o^ Mechanical Detail 



(-10 



'NDEX A 



SEEK A . 


IMEPPACE < 


MODUL 



SIDE A 




Ficurc 6-iO Drive Mechanism Functional Detail 



backstop to poMtion the diskette. 

diskette dean beh.rc it cnics ,m>. contact \uih the R tt hc,u 
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pas^ status information, disk presence, and write protection to the seek and interlace module For further 
information sec Paragraph b,3 1 5 

operate* at 1800 r/min while the spindles rotate at 300 r/min. 

current requirement prodded b> the motor control module. For further information on the motor contro. 
module^ sec Paragraph 3 3. 

data t r avkN on the diskette 1 he .stepper motor rotate- in 1? degree increment, nnowng the head e.oimig. 
j^cnib'!\ one daia irusk lor each increment 

The erooxed Men cam lead screw has a flat spot between each track ramp.. A rub> ball, attached v ■ the 

heaa\arnagc asxctnbh, runs in the groo\e The flat spots on the lead screw prevent the tmnoc- o! sma;. 
angular vibrations from the screw u» the rub) ball 

assemble can be positioned o\er an> one of NO data tracks on either diskette. 

The head carriage assembK also contains a track zero interrupter bar. This bar N sensed when the head 

carnage assembo is near track zero and a signal is sent to the seek and interface module hv f urine- 
information see Paragraph 0.3 1 5 

6.3.1.4 Head Toad Mechanism - A head load mechanism is a solenoid actuated arm with a head load 

r;\\ head TheV»d conform* the medium to the contour of the R '\V head This ensures good head-to- 

niedium contact during read or write operations 

W hen the head load soienoid is deenergi/ed, the head load pad arm is raised awa> from the diskette Tho 
reduces wear on the diskette and the R/W head 

The head automatical!) unloads if an\ of the following conditions occur: 

• Fither of the doors is open 

• The spindle motor is off. 

• The drive side is not selected. 

• \o diskette is present in the drive side, 

loaded The LLDs uarn the operator not to remove the diskette while the controller is accessing it 
F-or further information on the control of the head solenoids and LEDs. see Paragraph 6.3 4 



mi: 



-ivc contains switch sensors and photosensitive sensor lor pacing siatu> in orma- 

is ol sensors tor each drive 



h "\ IS Sensors - The d . 

lion 10 the seek and inter.ace module Figure 6-10 shows that there are t*o s, 

location information 



protection, and 



index hole 



Track Zero Sensor phototransistor combmation As the carnage assembi;. 

Paragraph 6.3.7 

Diskette Present and W rite-Protect Sensors , 

selects the suitahe- lor drive side B 

\\ ,->r .t-,, d.K-r ,s .•i.-s.-cJ the s rt ;tJ-,es ,-,-me >r drcc< contact u.'di an inserted d.sket a The svmuIk-. ; a. 

module «.ifc status s,ea„. h»r lurlh,- internal..* see Paragraph 

l0 the seeK and mtert.c, moduie \ or further iniornuticn see Paragraph c, , 

6.3.2 Select Circuit Detailed Operation _ , i , ir ..,, s n ..,„,.,- , hi hih ...„, ntf 

functions tor the R\H> dme 




fagure (•--] 1 Select Circuit functional Detail 
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• Pass an enable signal to the motor control module. 

• Generate a circuit enable signal. 

• Activate head load solenoids and associated LEDs_ 

• Generate sensor select and R/W head select signals. 

following sections. 

• Drive select circuit 

• Motor enable circuit 

• Head load circuit 

6 12 1 Drhe Select Circuit Detail - The drive decodes the four drive select lines. DR1YK SEL 1 
<uith a jumper), the drive select c.rcu.t decodes DRIYF SKI 2 1 and DRIVE SKI. .< 

Mgnais 

Tabic 6-i sho^ hew the awried DRI\K Sll. inputs control the SKK outputs when , ,um P ^ is rv; 

lumper is installed at J I 



Tabic 6-1 Select Signals. Jumper J 17 Removed 



DRIVE SEL 
1NPITS 


A/B L 


SEL 
A L 


01' 


TPITS 
B I. 


A H 


B H 


SEL L 

SEL 1 L 
SEL 2 L 
SEL 3 L 


\es 

no 

no 


no 
no 
no 




no 

\ c> 
no 
no 


\ e^ 

no 

no 
no 


\ c ^ 
n- 

r f « 



Table 6-2 Select Signals, Jumper J 17 Installed 



DRIVE SEL 
INPl TS 


A/B L 


SEL 
A L 


OITPITS 

B L 


A H 


B H 


SEL L 

SEL 1 L 
SEL 2 L 
SEL 3 L 


no 
no 
yes 
yes 


no 
no 

yes 

no 


no 

no 
no 
yes 


no 
no 
\es 
no 


no 
m» 
no 
\es 
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6.3.2.2 Motor Enable Circuit Detail - The motor enable circuit performs the following function, 

. Asserts a » P .ndic motor control arcu,; enable signal. MP\M< H. *hen the controller asserts 
MOTOR ON L 

. Averts a circu.i enable signal. MPWR SEL H. »hen the dme i> selected (SEL... \ B L is 
asserted, and the spmdte motor control circuit is enabled (MPW R H is asserted. 

R/W interface circuits arc enabled. 

SIDE B L Each o\ these signals activates a head load solenoid and a head load Lhl> 

An asserted SEL A H or SLL B H asserts the corresponding side signal *hen the Mlovme conditions 
exist 

. A d.skctt, is present r, the selected side and the door »s closed tDlSK Y h is ^e"ec. 

• The drive is selected and the spmdic motor is turned on tMPW R SEL. H .» ■i^eru^' 



6.3.3 Motor Control Circuit Ik-tail 

-.pure 6-12 sm.As the operational octal! o' the spindie motor control circuits 1 hes .i.,u. 



l-.g 

po^er and an 



enable MgnaL MPWR H. ir^ni ihe seek .mo interlace moduli 




L I 



hear- t>-\2 Motor Control Circuit functional Detail 



i\c current u> the spindle motor, The> aM monitor the motor >pe^ 



\\ her enabled, the^e eirvUi 1 ^ suppl\ dn\ „ ,-. .-. - : 
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ihc following section^ 

• hrequencv to voltage converter 

• Summer 

• Integrator 

• Gain amplifier and current limiier 

63.3,1 Frequence to Voltage Converter Detail - The spmdie motor contains a tachometer. When the 

motor is operating, the tachometer returns sinusoidal signals. TACK 1 and TACK 2. to the frequencv to 

voltage converter These signals represent the motor's angular rotation, 

The tachometer signal is convened to a voltage This voltage, V SPHt'.D. represents the motor's speed as 

follows. 

]. Kuh 7am voltage crowng o r the tachometer Mgna! converts to alternating pulse^ These pu\^^ 
are ob^-.able a.! UM p^m: IP; \\ mime 6- 1 3 i 

2 The leading edge o: each Pulse generate- a tramMtmn Imm o \ m - \'. or 5 \ m (» \ Tne^e 
tran-Mtionv which dppcdi a> a rectangular wave, are observable at TP2 (1 igure 6-!3i 

The mw transition's are averted with the h;gl; transitions This fornix a sawtooth w;i\c that 
nce^ at an average voltage levc : 1 h^ signal, the speed watage. i> observable at test mma TP3 
1 1 mure (>* ! 3 i 



6.3.3.2 Summer Detail - The summer mUU a ^m.stam relerence voltage to the speed voltage (\ SPI i D. 

<an,a lm- aaia.-;- the .-Ow-ragv 'wlo-ea Ice' m thv. \ SPt 1 D Memd m the linear mngv a: the mmma.n ' 
ana gam amphhc: The relerence v-.iluge. adapted m the time o! ir.anu'.uture. in not held adai-maa 

The output of the summer equaN the ^peed envp \ PRROR. tor the integrator 

6.3.3.3 integrator Detail - The integrator inserts the sawtooth wave of the \ FRROR Mgr-a' Tho 
converts a decreasing average \oltage to an increasing average \oltage. and vice versa. 1 hi> inversion o 

more power to increase it\ speed, and \ice vers.; 

The output o\ the integrator is observable at te^t point TP4 (hgure 6-1?) An asserted spmdie nam* 
control circuit enable signal. \1PWR H. allows the integrator output to pas> to the gam amplifier ana 

current limner, When \1PWR H is unasserted, the gain amplifier and current limitcr is disabled 

6.3.3.4 Gain Amplifier and Current Limiter - The gam amplifier couples power to the spmdie motor 

The current limner limits the amount oi power coupled to the motor This protects the motor during 
circuit or hardware faults and when the circuit i> first enabled. 

The gam amplifier operates- in its linear range, except when the spmdie motor control circuit U hm; 
enabled, When imtialh enabled, the gam amplifier is forced into saturation, This occurs because the 
motor's sensed speed causes the integrator to generate the maximum driving signal. 

As the motor approaches its required speed, the integrator generates a sawtooth wave bee Paragraph 
6 3,3 3f, This signal operates the gam amplifier in its linear range 

The high peak- o r the sawtooth wave turn the gain amplifier on and oft', forming current puU^ to- the 
motor. "These pulses are observable at test point TPa as voltage pulses (Figure 6-13) 
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Figure 6-13 Motor Control Wave Forms 
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6.3.4 Head Load Solenoids and LEDs 

the select circuits The drive contains two solenoids and two LhDs. one set for each drive side The select 
logic activates one set at a time when the following condition exist; 



• The spindle motor in operating 

• A diskette is properly inserted and the door is closed. 



The drive side is selected. 
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Heurc 6- 14 hieetrical Connections to Head Load Solenoids and LED> 



6.3.5 Status Circuit Detail 

Figure 6-15 shows the detail operation of the status circuits. Figure 6-16 shows the timing relationship* 

between the circuit signals These circuits perform the following functions for the RX50 drive: 

• Pass status signaK from the drive to the controller 

• Monitor the dc power for fluctuations 

These functions are performed b\ the following status circuit elements; 

• Wriie-protect status circuit 

• Diskette present status circuit 

• Output drivers 

• -5 \ monitor 
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Fieure 6-15 Staius Circuit Detail 
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Figure 6-16 Status Circuit Timing Relationships 
... . n * * c.a.n, Circuit Detail - This circuit monitors the write-proiect status signals, W P 

„ # o^ tllt circuit Detail - This circuit monitors the diskette present statu* Mgnak 

circuit assert* the dinette present signal. DlbK Y H. lor om t 
interface circuits 
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6.3.5.3 Output Driver Detail - These driven pass the status signals from the RX50 drive to the 

as INDEX L WRITE PROTECT L. and READY 

6.3.5.4 4-5 Volt Monitor - This monitor generates enable and reset signals for the RX50 drive It 
continual!) monitors the state of the -5 V power of the drive. If the power goes bevond the tolerance 

range, the monitor deasserts DCOk L and Sf~T IT 

The DCOk L signal enables the write circuits to operate when the\ are selected The SET H signal enables 

the select and stepper motor circuits 

6.3.0 Status Sensor Detail 
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Fmure 6-1 " Sensor Detail 
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• Sense the presence of ihc dokctlc tor the status circuits. 

• Sense the lucrum >o the indcv hole in the diskette for the suuu> circuits 

• .sense the writc-protcct sUitus of the diskette for the status circuits. 

enables the photosensime trans,stur When the select signal is unasserted, the sensor «s dtsab.ee. 
LED then strikes the photosensitive transistor, turns it on. and asserts the index sign..!. 
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6 U2 Diskette Present and W rite-Protect Sensor Detail - The drive contains -ou 

status circuits. The sensors are switches selected by the select circuits. 

I- • •[■ d-A- Mde L-.s ■■ w-uc-proieci switch and :i diskette present switch. The switch-.^ :," e.,c'' -,c. ,r. 
selected as pa-,;- Sien.h SI 1 \ 1 elects the switches for drn c side A Signal SI I Bl seie.o t:o -w.. Si .s 
On drr. e side B 

me vouches are open and selected, the diskette present and wnte-protect s;gn,o .ire ^e".e„ 

6 1.7 stepper Motor Circuit Detail r . 

figure MS shows the detailed operation of the stepper motor circuits hgure n- < -o-ws ..:-' tin. > r 

relationships between the circuit sign,is These circuits perform the following lun.ooi- 
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Fmure 6» 1 K Steppe Motor Circuit Detail 
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I tgu-c (^ ! ^ Stepper Motor Timing Relationship* 



• Generate control signals that actuate the stepper motor 

• Pa>N a track zero static signal to the controller 

Ihe>e functions are performed b> the U>!l«'uing stepper motor circuit elements' 

• Stepper mou>: driver 

• Track zero sensor 

• Track zeru static circuit 

6.3.7,1 Stepper Motor Driver Detail - The stepper motor driver decodes control signals from the 
controller and generates phase cor.trv! signaK tor the stepper motor coils, This driver also passes pha^e 
control signals to the track zero siatu> circuit These signals indicate a possible track zero head position 

The select and status circuits and the controller enable the steppe r motor driver. The driver requires an 

states indicate that the following conditions exist for the stepper motor driver operation; 

• The spindle motor is operating 

• The drive is selected 

• The -5 V po^er level is m tolerance 

• The drive is not enabled for write operations 

The stepper motor controller generates four phase-control signals for the operation of the stepper motor. 
STMT1. STMT2, STMT3, STMT4. These driver outputs are decoded from two controller signaK. 
DIRECTION and STEP L Figure 6-19 shows the timing relationships between the controller inputs and 
the driver output 

The DIRECTION signal indicates the direction the stepper motor rotates The STEP L signal indicates 
the number of steps the motor moves 



6.3.7.2 track .cero rwrnsiH wwn wu pn the heads are bcated ai track 0. 1. ur ... 

The tr.ck ,er, siutu* cram assert^ the TR-XCK L stgnal .hen the folding concur cm>: 
. SS hen the head, are located o.er truck 0. 1 . or 2, (TKOS H asserted). 
. * hen the stepper moi-, dmer assert, the 7 ero phase signal to the mon •. .0! H ,nd c- H 



,rl,. 1 



the R\N' ti-M 

• p..,. ^;t, d,t, trotv the controller t» the R SS module 

. p „ ,me eun.r,! stgnah trom the controller to tne R AS module 

. Generate a n erase control Mgna' tor the R SS module 

. Pjss r,,0 c,n. iron., the R SS nucule i- tne controller 



The>e functus „re pe-tormed b> the tolkmmc 



nc R SS interlace circuit element* 



SS rue ePn e~ c;rv.t-:i 
h rase gate unter 
Output dr;\er 
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Read/Write Interface Circuit Deia 
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figure 6-2! Write Data Timing Relalionship> 
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Ficurc 6-22 Read D;iu; Timing Rclaiionshipv 
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• The controller select a write Junction b> asserting WRITE GATh L. 

. The syndic m,ior ,s enabled and the drive » selected. Th,s i, md^ied b> an asseru-d MPW K 

StL H signal 
. .X d^kette >v rrcscnt m the selected >idc and the door ,s closed. Th.s is indited b> an a-ericO 

DISK P H signal 
. The d,>kcttc ,s not «r,!c P'ctccted 1 hi., U indeed b> an unasserted W PROd H ^ndi 

dii.crcr.t.,: d,t, P- t unite: .:v or,,!,- on the «nic data sec Paragraph C , * - 

Tl , • „ . n. ■>--,-: v.-. is- rom the controller 10 the R'W module: d-ic WRIT I fi Ml J 

!h c j cvc : ,e wnte current i he ume ci-cuiin generate 

Figure 6-2! shuus the tini:ne reLtKutsh^ ol the ltRASl. C.ATL and \\Kllt. 

The ,utrf. dr,r , enarded S the select iaea. -her. Sid. A B H * asserts Th v.,,., ^ .'.o,..-. 
thai the R\N ! croc i- selected 

6.3.^ Wriie Circuit Detailed Operation f 

the RX5M iroe 

• Generate urile currents t*>: ihe head- 

• Generate an erase current tor the heads 

• Generate head select \ignaK ,,,.,■ n ,• 
. Proicci the head, and prca-usb «r,uen data ,hen Pk ck p..«cr ,s ou. - w>an,s 

These functions arc pertornted b> the lolling wnte circuit elemenP. 

• Wnte current generator 

• \ ullage reference 

• ■* i: \ gate 

• Differentia! write switch 

• brasc current generator 

• Multiplexer 
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!■ i L'u re 0*23 Write C ireuit Detail 



6.33.1 Write Current (Generator Detail - The write current generator provides a selectable current lor 
the differential write >wuch 1 he>e currents are derived Ironi the -12 \ from the - i 2 \' gate 

When the W RITE CI RRI \1 SW 11 CH signal i> averted, a low current fur the inner tracks <44 th'-oueh 
79) is provided to the differentia! write switch When the WRITE CURRENT SWITCH signal is 
unasserted, a high current for the outer track:* (0 through 43) is provided to the differential write switch 

63.9.2 Voltage Reference Detail - The voltage reference provides a stable voltage to the differential 

write switch, This reference voltage makes sure that the outputs of the differential write switch are 

balanced 

6.3.9.3 +12 V Gate Detail - The -12V gate recedes the R/W modules supph voltage ( - 1 2 \ do and a 
DCOk signal If DCOK remains asserted, the gate pa»es +12 Vde to the module's circuit Thi> make- 
sure that the write circuits are disabled if a low power condition exists. 

6.3.9.4 Differential V\ rite Switch Detail - The differential write switch converts the write data from the 

R/W interface circuit to write currents for the R/W heads. Figure 6-24 shows the conversion of WRITI 
DAT'\ from the controller (Paragraph 6 3 H ) to write currents for the heads hor this con\erMom the 

differential write switch requires a write current and a reference voltage 
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diskctic for turthcr miornut. ,-. on the recording tecnniques. sec f ar^ra, a t . , . 

Detail - 1 r,c ao.e gale generator converts the i.R \St ( , VI \ I s.gna! t ; 

heo^ This current general a magnetic neld ir, in. nead^ *.,o amn. 



6.3.^.5 Erase date Generator 
an ER \Sl current <o- the K xx 
erase- recorded data on the di-kc.'.c 



information oo recording technique 
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60.9.6 Multiplexer Detail - The multiplexer decode three s,gnul> ( tKAM_ 
and SELECT) to generate head >eie,t M g r.,N lor , *nte turwi.on. Tabic *-, she 
the out P ui>. HEAD SEE \ ar,d HEM) Stl B signaK 
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Table 6-3 \N rite Function Head Select 



ERASE 
GATE L 


INPlTs 

WRI1E 

GATE L 


SEE 


A E 


OITPITS 

HEAD HEAD 
SEL A SEL B 


no 
no 
\es 

> es 

no 

no 

\e< 

\e«* 


no 

no 

\ e^ 
no 

\Cs 

no 


no 
no- 
no 

no 
\es 

\e> 
\e> 
yes 




write not selected 
ve> no 
\e> ti" 
\c> no 
write not selected 
no yes 
no >e- 
no yes 



6.3.10 Read Circuit Detailed Operation 

figure 6~2^ shows the detailed operation of the read circuit* These circuits perform the following 

function* for the RX50 drive: 

• Select a R W head and read daa 

• Convert the analog read daut to digital data 

These functions are performed b> the following read circus! elements: 

• Read amplifier 

• Multiplexer 



It « r 



ifOE of -: 

\\-r,. r 



; , ; *■•":., • c : „'. " ;., 

«*— — ■ l ^;.V' >; . >-* ______-| ■ — .~~->-. . 

-«• — — ~ — — ______ — - — ~c~ — #> :,• ___—-. — — — ~- 

_ _________ __JL2L1_L_: — 1_L-^ v . . - , f- . l > f - 

-♦»---— 1 - — ' — ■ — I 

■ i .: HE a: se. e 

____ ~_l. — _♦. ________~^*. .< j. • 



1 leure <-2* Read ( ircui; Detail 



6 3 HI 1 Read Amplifier Detail - 1 he read amplifier converts arulog read signals, developed in the R ^ 
Figure ^> sho^» the possible trequeno combinations and the con\ersu>n results 

a read function 

Table 6-4 shm^ bow the seek and interface module inputs select read data and head select signals, 

6A11 Write/Read Head Detailed Operation 

The RDM) drive has two R W heads, one for each drive side. The heads are selected b\ either the uro.c 

circuits or read circuits Figure 6-23 shows the head connections for a *riie function and Figure (-2- 
shows the head connections for a read Junction 
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Hc.d S-.tn.tl u> Read Data Corners 
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Tabic 6-4 Read Function Head Select 



WRI1T 

(,\n i 



ski \ i 



no 


n, 


\ e^ 


no 


\ c ■> 


\ fs 


\o 


n*' 


\o 


\ C s 


V l> 


\e^ 


n»> 


I !' 


rm 


no 


>e- 


rv 


\c^ 


IV 


tii. 


\ es 


\ e *• 


Rr 



HEM) 

SEL A 



HKAI) 
SEL B 



xes no 

read noi selected 
read not selected 
read noi selected 
no > e% 

read not selected 
read not selected 
read not selected 
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DM \ 
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v uu a ^n us ,a « R 'W ferrite core *ound uiih a differential coil. The head ais. contains a forked 

Each head consists i o K \n itrr rc.il i nr « t ed behind the write con,, vulh ihe lorked core 

to Paragraph 6.?> 2 

^ . ■ , ,n M.rrpnt flous throueh the coils and generates a magnetic ;lu\ in the core W her 

for diskette inicrduntieabiiin between druo. 

i ,i d u ,- >r- ^ nsfd The erase core is no! used W ncr. the diskenc r- xv - - 

currcni passes t, the read circu.ts lor conversion to dig.ta! d,u, 



<-: i) 



6.4 1NTERM0DI-LE SIGNAL DEFINITIONS A uuv^a 

connector for eas> recognition. 



64 1 Seek and Interface/Controller Module Connector J 1 

This section describes the signals passed between the seek and interface module and the K.X.s 
module Figure 6-2" shous the control and data interface signal direction between the contro 
drive The seek and mierhice module t> pert ^ the R\M) drive. Chapter 5 discusses the contr. 
in detail 
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TRACK C 1 



rtR TE PRC'ECT 



Rt^D D^-TA 



RESERVED 



Pf AC 
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23 l 

251 
26 1 
27l 
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331 
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heure 6-2"" RX50 Controller and Drive interface Signal Flow 
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Pin 



14 
16 
IS 

20 

:4 

26 

28 
30 
32 
34 



5.50 




c 



3 2v 



•w J* 



J& 



huurc t*-2* Seek and Interface Module Connector Location- 



Mnemonic 

TKG43 I 
Reserved 

DRI\ L SE:L ? 1. 
INDEA 1 
DRIVE Si 1 n 1 
DRI\ t bl-.l. I 1 
DRIU: St 1.2 I 
MOTOR ON I 
DIRKTION 

ST LP L 

WRITE DATA I 
WRITE GATE L 
TRACK L 
WRITE PROTECT L 
READ DATA L 
Reserved 
READY L 



Function 

Controls write current level 
Not used 

Selects drive side B if J 17 installed 
Indicate* index mark of selected side 

Selects drive side A if Jl" not tn>taile : 
Selects drive side B if J 1 " not inNtnllc.- 
Selects drive side A if Jl" installed 

Turni> spindle motor on or ol! 
Controls head movement direction 
Controls head movement distance 
Data tu he stored on diskette 

Activates write circuits 

Track head location LED 

Indicates selected diskette is write protected 

Data retrieved from diskette 

Not used 

Indicates selected drive side contains „-, diskette 



current. In the unasserted state, the seek and interface module generates a norma *nte current, 
and Siena! DRIVE SEL 3 select drive side B, 



6-3 



6,4 J. 3 TRACK L Output Signal - Thi> signal indicates the heads are located over track (the 
outermost track). Thi^ signal is valid onl> when a drive side is selected, 

rotational speed within one hall second after an asserted MOTOR ON signal 

Stcpon (mo\ing towards the center of the disk) in defined as low level of this signal (logic CO 

6.4.1.6 STFP L input Signal - When puKed. this signal moves the headv Each puNe m»wes one tma 

minimum width between step pulses is 6 ms. This signal is ignored when W RITh GAll 1. o asseneo. 

MOTOR OX 1 in unasserted, or no drive side is selected 

6.4.1." WR11T mi \ 1 Input Signal - Th> signM represent data m be Morcd ^n ;!u diskette ! ^M 

lMnv,:;i..r, m the averted Male revere the current u> the R A\ heads., \\ nte puNe- muM beg;- / tw mm.m 
of Ml- fiN aUcr WRIT! G \TT is averted A minimum of > ms i> required alter tht Lm SI I. V pu«m 
occur> VAnie puUes arc ignited when WRUT GATl or MOTOR ON are unasserted the disM-oc i> 
write protected, in diskette o parent, or m< dn\e side is selected 

6.4.1. K WRUT GATF 1 Input Signal - This signal enables writing and tunne! en^iae « ! d.o.a m r. 

diskette This signal in ignoreo when the diskette \> write protected 

6 4 l.*J INDIA I. Output Signal - The leading edge iC this pulse signal indicates the detector, o* the 
index hole in the >eieeted droe sioe The INDIA I puNe i* \alid 250 nis alter MOTOR ON I i* verted 

IhiN signal o inwilio it rn< drive side is selectee 

6.4.1.10 \\ RI1 F-PROTFOl L Output Signal - When averted, this signal indieatcv that the wnk 

enable notch o; the selected diskette is masked, and the writing o: new data, is inhibited Tho stgmO is 

invalid n na> droc ^ide !^ selected. 

6.4.1.11 RKAD DATA L Output Signal - This signal represents data retrieved from the diskette Rt \l> 

D\l\ 1 is s^lid 2>«' in> alter MOTOR ON I iv asserted. 36 ms after receiving the laM S'T 1 P I puNe. 
: 21 rv.s after W K II I O ATI' signal is unasserted, or 30 ms after the dn\e side is selected 

6.4.1.12 RFAD\ Output Signal ~ This signal indicate^ th.it a diskette is present m the selected droe 
side It in \alid on!> i! a dn\e side is selected 

6.4.2 Seek and Interface/Motor Control Modules Connector J4 

module, hgure 6-2S shows "the location of J4 and other connectors of the module, Power and gnsma 

attached to a signal name designates it asserted high (logiL 1 I 

Pin Mnemonic Function 

\ t ; - 12 \ RM Ground 

3 MPW R H Turns on spindle motor 

4 ^5 \ ix; Side B index ITT) power source 
s vjlDf A 1 Dme \ ITT) control 

( , SI 1)1 B 1. l )mc Bill) control 

-> s ~p \ [')( Spindle mMor and control logic power source 



spindle motor control logic is enabled and the spindle motor turns on. 

64 2 2 SIDE A L Input Signal - This signal controls the drive A operational indicator on the front 
punefwhen the signal is asserted, the indicator lights when the drive is m use. 

\\ hen the signal i> asserted, the indicator lights when the drive is in use. 
6.4.3 Seek and Interface, Read/\N rile Modules Connector J9 

signal name dcMgnate^ it asserted high flog;. 1) 

Function 

"1 l: - r > or ~ I 2 \ po\Kc r to module 

Ground 

Plu* write data 

Read data 

Hiablo a write function 

Minus write data 

Not used 

Controls the level ot the write current 

C oniroK tunnel erase function 
5sde B index L.ED power source 
Head select control signal 
-12V power source 

■.sscricd - T \ P-Hvc iv applied to the write and erase circuits on the module W he-, unassenec - ;_ \ 
jvwer iv remold tron, the circuit* tor protection of data or. the diskette. 

64 3 2 -NNRITF 1 Output Signals - This differential s.gna! pair switches the direction of the wntc 
write protected or nonwnu- operation:., both signals are unasserted. 

contain timing information to reconstruct nonreturn to zero (NRZl data 

6 4 14 V\ GATF 1 Output Signal - This signal controls the write circuits on the R.'W module When 

diskette is missing, or the diskette is in backwards 

hit* URITF (TRRKNT SWITCH Output Signal - This Mgnal switches the write current ice: 

tracks 44 through "^ 



Pin 


Mnemonic 




IK Ok I. 


•j 


- : : \ Ri'i 


\ 


-WRIT l 1 


4 


R DM \ H 


<s 


\V (,\T1 L 


6 


-w km i 


-j 


SIDl (i 


V 


WRIT! (.'I RR1 \ 




S\MTC H 


9 


l-RASi (.Ml 1. 


in 


- s \ IK 


] ; 


Si 1 \ 1 


! ~l 


■ i : \ ix 



Oo, 



6.4,3,6 ERASE C*4TF L Output Signal - This signal controls the curreni to the erase coils When 
asserted, a current is produced in the selected era.se coil. When writing is inhibited, this signal sta>> 
unasserted to doable the erase current 

6.4,3."" SEL A L Output Signal - Thi> signal selects one of the heads for read, write, and erase 
operations When asserted, head A of drive side A is selected. When unasserted, head B of drive side B is 

selected 

c».4.4 Seek and Inivrf'dtv Power ( onneetor J3 

This section describes the connector thai receives power for the entire drive. Figure 6-2* srv^ the 

location of )} and other connectors of the module Refer to Paragraph 6,2.4 lor the pouer requirement- 

Pin Mnemonic Function 

1 - 12 \ IX" Pius 12 Ydc 

2 - !2 MX Rf T Ground 
-5 \ IX KI I (in aim! 

4 - 5 \ IK Piu- 5 \ dc 

6.4.5 Seek and Interface ( onneetors ,12. 35, .16. ,P. JS. .11 0, and J! - * 

Tho \CiOmn dc^r.he* tne function^ c + live re ma i rang connector o! the seek ana interlace niodme \ b r u" 
descnp;!-'*" >*■' og-aii lunct: a! 1 - is alv itr.,": I igu r e 6-2* vI'mwn the location «•<} the>e connect a- ,oa! ma." 
connect* ^ m tai nmdtA \r. I attached n a. signal name deMgna.ie^ it averted inu tmg.v -• y H 
tittiiched m .. vgtia 1 namie dcMgrnitc^ it averted high (log:*. \l 

6.4.5.1 Side \ Switches and Indicators Connector J2 

Pin Mnemonic Function 

W rue-protect FED 

W rite-protect • diskette present I F I) select 

Diskette present indicator 

Index FIT) select 
Index EEL) 

6.4.5.2 Track (I Sensor Connector J 5 

Pin Mnemonic Function 

1 TkOS H Track zero indicator 

2 TKOA Transmitter diode -5 \ source 

3 TkOk * Tran>mittcr/receiver diode sink 

6.4.5.3 Side B Head Eoad Solenoid Connector J6 
Pin Mnemonic Function 

1 - 12 Y[)C Head load solenoid power source 

2 SI 1)1 B I Solenoid control sign.;' 



1 


WV \ll 


*} 


St I A 1 


3 


DP -\ H 


4 


SI I \ 1 


5 


l\Df X \ L 



6,4.5.4 Stepper Motor Connector J* 



Pin 



Mnemonic Function 

Sj\\\ Stepper motor phas>e I control 

cT\r Stepper motor phase 2 control 

J r Y DC Stepper motor + 12 Vdc power source 

§j^3 Stepper motor phase 3 control 

cx'vu Stepper motor phase 4 control 

p VDC Stepper motor -12 Vdc po»er source 



4 
5 
b 

6.4.55 Side B Switches and Indicators Connector J8 

Pin Mnemonic Function 

i u'p d u Wnte-proteci LED 

i *\ B B " * ruc-rrotcct d>kette P re> C r. I U> scWm 

" l)pBH 0>ke:u- present LIU 

^^ g I Index LhD select 

5 INDEX B L lndcx LLD 
6.4.5.6 Side \ Head load Solenoid Connector J Id 

Pin Mnemonic Function 



-i: vdc 

SiDf: -\ L. 



Head load solenoid power source 
Solenoid control s:gr,ei 



6.4. 5. n Dri>e Select Jumper JIT 

Pin Mnemonic Function 

SU ' " ,umpcr is removed. DRIVE SEL L. and DRl\ fc SH , I. --- 

the droe When unasserted, and the jumper is ir.sMi.ec. DKI\ h 
Shi, 2 L and DRIVE SEL 3 L access the c-k. 

connector J4 and is described in Paragraph 6 4.2 
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Figure bOv Motor Control Module C onnector Location* 



6-? 



6,4.6.1 Spindle Motor Connector J 1 1 

Pin Mnemonic Function 



,i 


T-\CH 1 


-) 


"EACH ; 


; 


MOT RH 


4 


- 1 2 \ DC 



Half of tachometer differential pair 
Half of tachometer differential pair 
Spindle motor power return 
-f 12 V motor power source 



6,4.6.2 Front Panel Operational LEDs Connector J 16 
Pin Mnemonic Function 



SID! \ 1 

- \2 V[X" 

SIDI B L 



LED power source for side A 
Side A LED control signal 
LED pouer source for .side B 
Side B LED control signal 



6.4." Read/ Write Module Connectors J9, J 14. J 15 

T hi- >ection de>critx> the connectors of the RAY module Figure 6-3(5 shou^ the location o 1 if 

connecters and other connecters o! the module Connector .N connects to the seek and interlace m^c 

eor.newte- J 1 * and i> described in Paragraph o 4,3. 



Figure 6-30 Read >\\ rite Module Connector Location* 



6.4.7,1 Side A Read, Write, and Erase Head Connector J14 



Function 

Side A head common 
Head control Sine shield 
Erase coil control line 
Plus R/'W coil control line 
Minus R.AV coil control line 
Not used 



Pin 


Mnemonic 


1 

3 
a 


HEAD SI 1 
SHIELD 

ERASE COI 

- COII 

- COII 



*.-V. 



Pin 


Mnemonic 


1 

4 

■■'• 


HL\[)SL1 B 
SHI I: LI) 
fc.R-\Sf COI1 

•* COIL 

- con 


(i 


- 



6.4.7.2 Side B Read* Write, and Erase Head Connector J 15 

Function 

Side B head common 
Head control line shield 
Erase coil control line 
Plus R/W coil control line 
Minus R/W coil control line 
Not used 

6.5 SPECIFIC ATIONS 

The ioiiovMnjL! paragraphs provide the specifications for the RX50 dual-diskette drive 

6.5.1 Performance Specifications 

( apacitv (Formatted* MFM 

Per croc ,v • M «2U0 (^HOk b\ic-» 

p.., s ,.r. . . 4(N (MK) t400k b\ttM 

Per if.i'. k —1 - ,;) b> Icn 
Diskette ol.OiM'. 

Transfer Rale 

Per dr.se 

Access 1 ime 

Track tv ir.uk 
Head .setthni: tmu 
Head u ad lime 
Rotaliona; ialencs 
Random acce^ 
L)n\e motar star; 

6.5.2 Reliability Specifications 



MEM 






2?o.ouo 


(btt\ ni 




Minimum 


T>pical 


Maximum 


h nu 


- 


- 


_ 


.. 


"o;i nu 


__ 


_ 


30 ms 




I On ms 


200 nu 


._,. 


1 fi4 m> 


- 




— 


500 ni*N 



6000 power-on hours at 30' ; dul> c;.cle 
Spmdlc'nK)loV "' '" 2000 po»cr-on hours at 100^ dut> exele 



Mean time between failures 



Mean time to repair ' ^ min 

Frror rate^ 

("Ivpica! Random Pxercue: ) 
Sott read crrv r - 
Hard read crn^ I P^ '< )i: bllx read 

Seek errors ! P cr ! ° r sccU 

Medium life 3 * 1(r P asscs 



I per 1 lf bits read 



Medium insertion 



1 >. ](j 4 insertion^ 



6-r 



6.5.3 Functional Specifications 



Rotational speed 
Speed variations 
Flux densit> (track 79) 
Track densin 
Track* (per diskette) 
Outside track radius 
Inside track radius 
Data sectors (soft) 
Data b\te> per sector 
Index 

6.5.4 Electrical Specifications 
Requirement 

5 \ PlHlCf 

Ripple 
C urreni 

12 \ Power 
Ripple 

Standb) curreni 
Operating current (seeking) 
Stari-up current lor 0.25 n 

6.5.5 Environmental Specifications 

Ambient temperature 
Relative humidi;\ 
Maximum wet bulb 
Shock and \ iteration 
Shipp.ng shock 
Diskette iiit'ket 

6.5.6 Mechanical Specifications 

Width 

Height 

Depth 

Weight 

Operating power diN>?paOon 

Sumdbx power ds\\ipeO»»ri 



300' r/min 

-l^^ to + 1.57c max 

5576 flux changes per inch 

96 tracks per inch 

80 

57.15 mm (2.25 in) 

36.51 mm (1,427 in) 

10 



Minimum 


Typical 


Maximum 


4 "5 V 


5.0 \' 


5.25 \ 


«_, 


_ 


50 m\ 


- 


0,50 A 


0.80 A 


114 V 


12,0 V 


12.6 \ 


«_ 


_ 


100 m\ 


_ 


0,12 A 


0.25 A 


_ 


1.25 A 


1 S A 




«. 


2 ~ A 



15 t lo 32' C (5^ r to <H>' 
2n'; to SO'; nonconden.Mnc 

25 C Ts I i 

1 gra\ it> acceleration 

2 gra\ it > acceleration 
40 C' o40' B max 



14.6 1 mm iSJS in) 
82.55 mm (3,25 in) 
215.9 mm (S.50 in) 
2, IS kg (4 S lb) 
17.5 W typical 
4 2 W t> pica! 



6-3S 



CHAPTER 7 
POWER SUPPLY AND FAN 



7.1 INTRODl CTION u .,o., in() 

the !ar ('r.-.n number "I'-! 1 *?-:, f i^urc "-i shows the relationship ol the power suprp n> othc compo- 
nent- ei ;'- R.:;p:v'a i"'' -orn..c- 

" 2 PHNSK M DIM KIN ION 

The po*,- supr ~ ^"^ ir. I :et:rc "e ^ ^r.nec.ed w the other *Wt:m comported a - ,o>,u 

• 1 , the t.in hro,kc: o^cntbh on the tr-nt pane! ihrouph: a three- and four-pi- connector u>r ic.tc 
" .. 'd=-'i-. w:h: ..:'.. th„r ^one/tor l-.r dc p<>w.c; ! 

. i ,. ,, s o • '„ ..- ■ (-•■,:■ ih-nui'Ti a !our-p;n connector mounted on the top '.o\er 

• lo the v. -ten, module threueh > ; ) 3-pm connector 

The p«'u-r xupplv i» mounted ,; hoc ree.r „! the *wem unit \ latch locking devia on the earh sWero 

can uni\ be inserted utw wa> 

•\ ereu" b'e 'k- o bv iicd -n the ba.k ^ the power suppl> to the left of the ac input connector and an a, 
s C leao'V::ch o located bci.-A too e^nec^r fSec Figure -4.) The ac selector swuch slides to the right 
tor 1 i ; \ and o the let io: 2?i* \ 

j. ,,< \ poucr is applied u;th the ac selector switch in the 230 \' position, the computer will be 

switch in the I 1? \ position, interna! components will be damaged. 

The fuse is located beneath the electromagnetic interference (EMI) filter. 

WARNING 

The ac select switch must be in the 230 V position 
when appMng 230 \ or internal components *ii! he 

damaged. 

\\ ARMM. 

Before remmin^ the power supph cover, turn off the 
power and wait fiu minutes. Before handling am of 

the power supph components, make certain that 
there art no hiyh voltages present b\ checking with 
a voltmeter, 
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X 



DISKETTE DO'VE 
4- WIRE POWER 
CONNECTOR 



PAN BRACKET 
ASSEMBlV 

CONNECTORS 




SYSTEM MODULE 
POWER CABLE 



Figure 7-2 Power Supply Connectors 



LATO 

(k j^TEP MODELS 




LA t Ch 

iEAR^v MODELS 



Figure 7-3 Power Supph Laich Types 



AC INPUT CONNtCTOP 



AC SEutC^CR 




<; E t -„;, vf w 



se* to :3C v 



Figure 7-4 



AC Input Connector, Circuit Breaker, and \C Selector Switch 
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7.3 FUNCTIONAL DESCRIPTION 

The pouer supplv converts the ac input (either 1 15 Vac or 230 Vac) to -hi 2. -12, and -t-5 Vdc. Figure 

is a functional diagram of the power supply and fan assemblies, 



CiP.C'J'T BREAKER JpoWERSWITC-' "] 



>V-^ 




» — »- 



^—^ j— -P — »- 



-» — »- 



I J 




» — »- 



240 



1H 



AC SELECT swrcH 
32E VDC 



r V------------------- — — J 








■*, /-" 


1 } 




CO\TRQ L 

WCO'^LE 




DBiVEG 






r , 


„., , ,_^ A/ 


; ok 




— . — #* OF 


.. " "" ■ — — -H 





:^IU 



RECTIFIER 
D2. D3 



■ V BIAS 




Figure 



Power Supply Functional Diagram 



Refer to circuit schemano CS54 1 51 S~-0-i and CS545 1543-0-1 while reading -he functional circuit 
description^ 

the return side of the fan and the center tap of Tl. 

The fuse protects the fan from damage caused by applying incorrect ac voltages. 

which is used as the dc source voltage for the control module board. 



switch 



Bn 
doubl 



and -i:\dc secondare binding, are made up o! single mndingv 

Refer to circuit schematics CS.MlM^-U-i ana ^.^ ■♦. i.**- 
descriptions 



Vdc (mea>urca between pins I and 4 01 lii. li anu v. 
contaminating the ac input line. 

coupled acros> transformer T3 to the power supph output . 

lines is also sent u. the control module 

k nr . .-n„P nreur m the -< 1 »unph cau^ the penver supph to go into an cnercurrer 

crowbar fires, the power supp!> must be reset »r. order to clear D1U 

The -5 ! \de output o filtered and connected to pins 5 and 6 of .12. and P ,ns 7. *. and * e J.' 

The -12 2 Nd. output i> filtered and connected to pins 5 and 6 of .13. and P .ns " and s o! J 2 

D1 5 j| lc ^12 \dc output iv connected to pin 4 of .b 

exceeds its tolerances. 

7i1 , , ockoul I)r i,e - The lockout drive circuit monitors the V Bias signal. A comparator circuit toe 



NOTE 
Once the crowbar has fired, it can onh be cleared b> 
resetting the pimer supph. 

to-pulse basis. 

During a fault condition, uhen the voltage drop across D13 exceeds the sample input le\e! to the 

thereby shutting it do^n 

7.4.2.5 Voltage Time Limit (F.TL) - The voltage time limn (FTl $ eircuU coiriv.re- the ha!>\^.u- 

modulator. When pin 10 goes high, it shuis down the puke vwidth modulator 
7,5 SPECIFICATIONS 
7.5.1 Input Specifications 
7.5.1.1 Voltage 
Single Pha^e. ? ^ ire 



9(1 Vrms to \2h Vrms or ISO Vrms to 25o \ rm 



Frequenc> 4 ^ "'' t0 63 H/ 

Current -^ Arms maximum at 1 15 \ rms 

2 (.) Arms maximum at 230 \ rnh 

Input Power -- b VA apparent, \}h W maximum including fan power <X 2 ; W 

7.5.1.2 Electrical Magnetic Interference Susceptibility 
Conducted Transients 



Single voltage 



Single voltage transient without causing sysivm degradation 1 k\ 



transient, sunival peak at 2.5 W /s maximum 

Conducted CW noi*e L nil operates without error at 3 \ mis superimposed on the 

lines, in the trequeno range of 10 kHz to U) Mil/ 

Rr field susccptibilu> 10 kHz to 30 MH/ 2 \ M 

30 \1H/ to 1 CiH/' . s \ /M ^uh pov\er Mippo installed,, 

Pouer Line Disturbance^ 



Ride-through capabihtv 



Oven ullages 



Under vol la gex disturbances, 
and outage^ 



The power supply provides a minimum of 20 ms ride-ihrough 

during a power outage condition during low Sine and full load 
During thi> time, the power suppK outputs must be within their 
specified limits. 

The power suppK withstands for one second, maximum. 150 \'u^ 

for the 115 Vac configuration, and 300 \ ac tor the 230 \ac 

configuration without causing system degradation or damage, 

The power supply withstands undervoltagc disturbances and pow- 
er interruptions without physical damage, 



High voltage 
potential test 



Input to frame for 1 minute: 

1 25 k\rm>. 50 H/ 

Input t- ■ output for I mmutc: 
5 ""5 k\ mix 50 11/ 

Input to output lor 1 minute: 

2 5 k\'rm>. 50 H/ 



".5.2 Output Specifications 
7,5.2.1 Output Power 



- 5.1 \ a! 2 5 \ minimum to 1 1.5 A maximum 
-H2 2 \ at 0.(> A minimum to 6," A maximum 
-12 \ at \ minimum to 15 \ maximum 



7,5,2.2 4-5 Vdc. 4-12 \ dt\ - 12 \"dc Specifications 

-5 Uk 



2 Vdc 



2 \dc 



Output \ oltagc \ anatioro 

Total tolerance 
Initial tolerance 
Line regulation 
Load regulation 
Load interaction 
Temperature stabihtv 
Long term siabihtv 

Ripple and Noise 



-0 05'y "C 

ii r :r/iooo h 

50 m\' 

peak-to-peak 



:<>' < 



rO.()5'"/ c C 
il f v/1000 h 

75 m\ 
peak-to- peak 



: 3 r ; 

rl.5 : 
r4.0'< 

z 3 ' ' 

rO.05^; "C 
z 1 r t / 1 000 h 

120 mY 
peak -to- peak 



Ovcrcurrent Trip Point. 

Minimum 

Maximum 

Short Circuit Current 



10.7 A 


6 ^ A 


0.4 A 


14.5 A 


10.0 A 


1.5 A 


S.O A 


4.0 A 


3.0 \ 


{maximum! 


i maximum! 


(maximum ! 



7-S 



Ovcrvoltagc Protection Range 

Minimum trip point 
Absolute maximum 
output voltage 



5.80 \ 
7.0 V 



NA 

\A 



-13.0 \' 

-15,0 \ 
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CHAPTER 8 
KEYBOARD 



Figure S-l shows its relationship in the svstem block diagram. 

applies to unbailed voltage interfaces 

keyboard 

(Refer u> Figure S-2 * 

• Mam ke\pad (5" ke>N> 

• Numeric keypad ( 1 S ke\>0 

• Special function keypad (20 ke>>) 

• Editing keypad f 10 ke\>) 

part number and ordering mlormunon.) 

manually inserted in holes to raise the back edge of the keyboard. 

program, 

COMPOSE, and WAIT 




v v,v 



,v, ,v. ,v 



< ? 






X 



- ^ -♦- %r -*-. 



1 ^ 



SPEC. a.. 
FUNCTION 

KcVPAC- 




ED'" 'NG 




Figure 8-2 LK201 Keyboard 



video cable to the svsicm unit (Figure S-3). The four signals are as follow 

• 4-12 V power to keyboard 

• Ground to keyboard 

• SERIAL Ol 1 iiran>mi; i;ne trom ke>bvurd> 

• SERIAL IN (receive line to keyboard) 

the jack, J4. The cable can be inserted in the channel to either side of the keyboard. 
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4 VvIRE 
I — - KEYBOARD i 
t CABLE 










ke veoAPr. 

C'RCu'T 
BOARD 


fv'CN.TCP 




-12 v 


SYS r EV 


1 I 
1 t 




1 ' 


j 1 
« j 
1 1 
! 1 SERIAL OU" 




I 1 
1 | 

1 | 
1 | 


CENTRAL 
PROCESSOR 


1 

i 
J 

1 


I i 

I ISFP. A. ,\ 




i 1 

I i 






I 



PART OF 

video 

CABLE 



Figure 8-3 Keyboard Cable Connections 



8.3 BLOCK DIAGRAM DESCRIPTION 

marked KEYBOARD MATRIX is on the printed circuit board. This block repre>ent> the eonnectsor- 
between the keyboard suiuhe* and the signal from the 8051 microprocessor. 



CXD< 



IS- » L'M 



POWt R U p 
RESE" 

SlGfvA^ 






KJ 



UX^mJXmmmAm^A. 



Kf * BDAF 

i r. de 



*£, x LEI 

SJ p PL t 



BEEPEP, 



2 MS 



J-^-jmp-*... 



'» *■• v.. • - 1 :; \ 




. v»| ^ : K-F< 



128K E^ 'Ei 



RECEIVED 



r^ 



T C A * C» 



»_ IN | 



CO\p 



■SEP Ai, OL 



*5 \ 

c> 'OP 



KEYBOARD 
CABLE 
CONNECTC f- 



Rgure 8-4 Simplified Block Diagram of LK201 Keyboard Circuitry 
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the same lime: 

1 Scdt\< the kc\ board to detect changes in the keyboard matrix • 

2 Transits the results of the ke> board Ncan to the system central processor 
3, Receives information from the system central processor 

8,3.1 Keyboard Scanning , _ , 

position identifier for each key 

bit code that is unique to that key 






8^2 Control of Audio Transducer and Indicators 

1 * c , r ,ui:s control me audio transducer and the indicator One circuit receipt* .npuiv tr.-v 
and control the transduce* i beeper) A long beep represents the bell and a sn.or Deep re:-. 
key click 

firmware, responding 10 commands received from the system central processor, tun * the mi,, r^ ^ or 

of! 



ic- 



8.3.3 Keyboard Firmware Functions . 

changed b> instructions from, the s>stem central processor 

8.3.3.1 Functions Not Changed b> S>stem Central Processor Instructions - The (olivine iuTV.ni> 
cannot be changed b> instructions from ihc ssstem central processor 

• Power-up test 

• keycode-i 

• Spcci.ii code- 

svstem central processor in four bwes 

request selftest at any time 

Inl i*%"ccidfc*s * * 

matrix 'position is always represented b> the same keycode. 

selftest. The other nine codes are status indicators or command acknowledgement 



80 



8.3.3.2 Functions Changed b> System Central Processor Instructions - The system centra! proce^o: 
cm isMie instruction- u> change >ome ke> board transmission characteristics and to control the ke> board 

indicators and beeper 

L pon completion of a successful power-up selfie>t. the firmware sets certain functions to predetermined 

conditions Thc\ are referred to as default conditions. The conditions can be changed, but they alwa>> 
come up to the default condition after a successful power-up >elfiev 

8.3.3.3 Firmware Functions That Can be ("hanged - Ceiain firmware function- can be changed b> 
commands urxructiorisi Ir^m the swem central proce^or. These commands are categorized as tran>m.^- 
sion commands and peripheral! command- Transmission commands include a Mode Set command and an 
•\uto-Repeat Rate Set command Peripheral commands include a \anel> of commands h.o more in!'v> 

motion refer \v Peripheral C v<:r.rm:nd>. Paragraph 8 5.5 3. 

8.4 DFTAlLFf) KK\ BOARD CIRCUIT DFSCRIPTION 

The !V:ou;oc section. descoe^ the ke> board circuitrv Figure x-4 shows the FK201 ke>bo„rc block 

digram 

8.4.1 keyboard Matrix Scanning 

The kev location- are arranged in. an ^ - s !;ne matrix l,ach ke\ switch i> connected uC^^ a matrix 
intersection I ho goes a fixed poooon tor cad: ke> connected in the matrix This matrix dccomn^d,::^ 
a!: 105 ke\s m the I klv\ ke> board 



setre *-? o a sampnOad b 



hCr. on 



matrix spinning circum Light hn 



iO !'0! v i Po r t ; 



accede 



o- v 



n^croproce^sor go to the b;mir> coded decim.ao < Be I > » inputs f \wo "4LS I 45 BC D-to-dea...... .... -.. 

Ten outputs troni one decoder and eight outputs jrom the other decoder provide the drive hne^ lor the 
matrix. Thc^e 1^ lines are called KB DRI\ I o- 1". 




p^i, $v\ T .: * 



;fO:, 6 ;£: x 



F igure 8-5 Simplified Block Diagram of Matrix Scanning Circuit 



VO 



port of the K05I microprocessor and arc called KB DATA 0-/. 

matrix is scanned e\er> S.3. ; nis. 

tt her kc> closure ,s dctccteu. n .v scanned again to vcril> that il is a kc> closure ami not elccmcal noNe 

Rccei\er Transmitter (l \RTi in ihc 805!. 

l!bk . x^; ,» : ,,^ -he kcMe'.oc ;v..-.:r.\ op the LK20i-A-\ il S.A t keyboard kc> cap dcMan.o.a... ..:, 
sho'An for reicrence on;> ard e.-.r. be compared to Figure S-". 



t.. 



b- 



\ 



S Bt \ca J q 'vt r . AM I <\ 



.^fccf — , L ,\ C2 iS BEi\G uOOKED AT |T SHOUlD M 
ShOV. iNtv^CLOSURE BECAUSE SW TCH C2 iSOPE\ 

nOtttvER A SNEAK pa^h iS PRESENT FROV U\t 2 

'~s "• ..^ SWTOES B2, E3 A\2 C3 TO L'NE C 
A G-<0^* KE v is READ AT iMERSECTlON C? 



f mure S-fr Example of GhoM Ke\ Generati 



on 



Table 8-1 Keyboard Matrix (LK201-AA) 



KB 
Dri\e 


KB Data 

7 


6 


5 


4 


3 


2 


1 


lt 


r 


Reserved 


Fid 
G22 


Reserved 


F20 
G23 


PR 

P23 


(Note !) 
D23 


N. 

C23 


Enter 
A 2 3 


16 


FIN 


PF3 
E22 


Reserved 


N9 
D22 


BIT 


N6 
C22 


N? 
B22 


\ 

A 22 


15 


F17 


PR 


Reserved 


\* 


N5 


— 


N2 


NO 
(Note 2 i 




coo 


F21 




D21 


G2I 


BIS 


B21 




14 


pt i 


V\i 


Re:r,..>\e 


• 


\" 


\4 


\! 


Nn 




I.:n 


Screen 


Ms 


C 17 


D2(» 


C2D 


B2" 


A2ii 


| 1 


lnsc-i 




DO 


Pre\ 


f 




Reserved 


Re>cr\ee 




Here 


\ ; ! 


Glh 


Screen 
DO 


1 

1 

Di 1 


( i i 






i -> 


find 


-r 


Help 


Select 


1 
1 


Return 








F. i 6 

Addtrn 

Upturns 

GU 


F12 


G 1 5 
Reserved 


DI6 

) 




J 

di: 

1)50 


CO 
(Note 3) 


B ! h 

( Id 


c ;: 


1 1 


<H 






(delete) 
F ! 3 


Bic 


so 


Reserved 


! \Z 
<BSi 

c.i: 


Reserved 


f i 3 

tFGi 

G 1 3 


( 


O 


1. 

C 0- 


Bi^ 


g 


Reserved 


Fl i 


Reserved 


Reserve 


d * 


I 


K 








(FSC . 
G 1 1 








Dus 


COS 


Bl» 


K 


Reserved 


Mam 


Reserved 


Exit 


& 


I 


J 


M 






Screen 
GO'S 




GOd 


] 
FO" 


DO" 


co- 


BO" 



\OTrS 

I. Sou th fcJ ; M>-\*. N- ■ ■ V ^d x rcicr l0 lhe numcn " kc >^-- 

2 No o- the numcr, kc>pc can be divided into two kc>s V^gcU or-> the \u Keener o .mplcmcnicd - . d.ub-c- 

k.3 

3 Iro Return kc> occupies i*u position- »h.ch arc decoded ^ : Mc Koiurr U i * • kc> 
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Table 8-1 ke% board Matrix (LK201-AA) <( ont) 



KB KB Data 

Driu> 7 6 



F4 




Break 


go: 




(in; 


RcnvT\ 


C 1.1 


Rr.m 
Screei 

(ll »o 


HC.o 
Scree"; 




i u: 





C i05 


hl)5 


Reserved 


5 
4 


R 




bm 


DO 4 


Reined 


bCO-l p 


3 




GO! 


[-.0/ 


Re>er\ed 


'Lib 


w 




DOl » 


du: 



! CI 



Reserved Cancel Reserved Resume A Y H N 

6 
(ifr GOo E06 D06 CW BOO 

Reserved Re>erved Reserved Inter- '"■ T <j B 

rupi 5 

DO? CO- B05 

f \ SPACE- 

C04 B'»4 .\,h-.\i^ 

{• [) t 

DO? Co? Bo? 

S X 

co: bo: b«»o 

Re>er\ed Re>er\ed ReNcned - ! Q -\ ^ 

1 
Lou HOI DOl Co; Bo; 

Ctrl tuck C ^niP'.wc Re>er\ed 

CMm (.00 A^> 

Shift 

B^.B! f 



"~ .. ; _. ".._. ... ..:"-.-...-. - 






' toe er . te: ic i<> «^ i* ti' t> f< ** <u »" r: 


t * 




' ;.r i; tir '_ ,-' - -- — - - - ~~~ • 






! exx ' o<: ' oi. tx.. :•<- ' oc. «*■ a: tx* :>:* "'■ t" t» 1 ? 






tt*.- ; -rr:^=r-^-. ::r.r„"-. ci_." ;_rz — .. — _,-, — , — • -- • - — ____.- 






c«« ' ;» :, u. f.:.- co* :« rw :r- cm co* n r > :>• ci 






_ ____. . -- -_;_ — , . -..-^. „.-;_; -; :„":_"_ :" — "^- 7-"-"~ ~r_-; 


:.r_ : 


__ 



'"" * " 


1 G?C "' 


'■'V_ 


.°: ' 




r*rrr!rrrrcr._,_„ _ 


- ~ 





§»«. SO - 8"" ' 80. BC" 



6 ' e-r.r 8V- 



I fie c f *p « ik ir 12; 12 

I ou c" nt , , lx or sj; tr- 



§M e<" e/f ' b?: a;- e:. 



Figure ^-" LK2oi kexb-.v.r-d l.a>oui 
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8.4.2 Audio Transducer Control C ircuit 

base This cuts old the trunsisjor and disables the beeper. 



•12 V 



6EE C EP 





CON' p C. 



"(CJ) ; ' pA ' ;c;Tr 



V"' 



-*/v». 



I leure s-> Aud:.' Transducer (Beeper) Control C.ircui: 



Ion lor 2 ms'i or .; bi, t."ie 'on tor 12.^ msi 

lhc M1 <| SCI . up the three level contro; inverters b> putting one ol c.cht binar> comb.nc.n v.- <■ . -v 
inverter inputs \ii b;ui^ poc the soiled sound and aii lows give the loudest souna 

The Hrmwurc controls the Kevciuk and the bell tone mdependenth The be!! tone * sounded on.v up." 

conditions 

• When a kc\ i- prosed 

• When a metronome code is sent 

• When a command w sound the kinchek is received from the svstem control proec^or 

8,4.3 Indicator <LF.[» Control Circuit 

Figure 8-9 shoves the Ll.D indicator control circuit 

-5 \ source relieves the LJ'rD's load on the main -a \ suppl> 



tEDS 




-2 



( jocrc ^< Indicator (LED) Control Circuit 



ihc K05I drives trie invcrier output loss Thi* provides a path to ground from the -; \ through the LED 
The LED then turn> on. 

HAA Ke\board Communication 

£051 controls the transrmsMon 

the STOP bit It i> al*a\s a' logical ! imark) Figure 8-10 shoves the character format 



k' a ft r, i 
S-ACE 



-C^ARACTER- 

-8 DATA E.TS- 



I ! I I ! f I | I 



Hnurc ^- 1 C» keyboard Transmit and Receive. Character Formal 



s- ] 



,hc 8051 \ia port 3. Thc> go to the I ART in the 80M . 

Rcccwed characters conform to the same 10-bit formal used lor transmitted character, The eight data 
bits arc arranged in a specified protocol depending on the command type. 

8.4,5 Reset Signal for 8051 Microprocessor ..,.,, , u, r , ,. Th> ,]!,,«, & ■ 

K05I to Ntan operating 

occur> oni> durini: pv'wcr-up 

8.4.6 Hardware Keyboard Identification (l!)> 

There are s:v jumper bach jumper l.nc eac irom an mpul in port 3 ot the 805 I to ground \i: a.rnpe^ 
are installed v the keyboard hardware 1H is zero 



\oliagcs arc derived irom the - i2 \ 



here 



ft * 1 ke\board La\out and Ke\ Identification 



a.sc b 



locations Table 8-2 shows the 14 iunctiona, diMs 



, vl sions of the kc>board Table 8-3 shows the di\isu>r>. 
ke\caps. and kewode- 



x-! : 



"I able 8-2 keyboard functional Diuskm^ 



Division Description Representation 



4 s graphic kc>\. 
spacctv.r 



000! 



2 Numeric kexpad 0010 

Delate character < L I 2 ) 0011 

4 Return K 13) 01 00 

TaD iDuin 

1 oc k (CIK» i 0101 

( orap.H 1 < V 4 ^> 

r Shi:: <B^ and B! : J. 0! ■«« 

I in U ^<- 

H.'T.AM.ta! cursor^ 0! ! 1 

i Bit- .-.rid HI M 

Nerval a:i-M-> Ohm 

(BT ana (. ;"< 

Six kc\n diraclS) abo\c HH0 

the CU's.T kc\s <(.)H-I)!n 
and I ih-t l^» 

( urunnn; kc>- {G^-Gn.^i loin 

| | I utKman kc>s iGHa-G(Ni iOI ! 

I2 I unction kc>* «(il i-(il4i ) lOd 

I ; F-urcti.'T- ke>- <G i 5-Gloi H*); 

]4 I unction kc\s (G20-G23) I l M> 



Table 8-3 ke\code Translation Table 









Keycode+ 


Ke\code 


Diusion 


Position 


Kevcap* 


(decimal) 


(hexadecimal) 


Function ke\s 










10 


G99 
GOO 


Hold Screen 
Prim Screen 


086 

OS' 


56 

5" 




G01 


Set -I p 


OMs 


58 




go: 


14 


089 


59 




GO? 


Break 


090 


5 A 






Reserved 


091-09S 


5B-fG 


l i 




Reserved 


QQQ 


63 


1 1 


G')- 


Interrupt 


100 


64 




GO'- 


Resume 


ICO 


6 y 




Gli" 


Car.ccl 


102 


bh 




GO* 


\G;n Screen 


10? 


b" 




GO 1 ) 


Reserved 


|fl4 
105-1 in 

1 j ! 


61 


1 "> 














Re^e-ved 


i ! 2 


/ 




G! i 


\ ] I (I.St ! 


1 1? 


71 

mm -| 




G : : 


i i: (BSi 


1 14 






GP 


f i ? i m 


1 15 


J 




Gi4 


Addin'i Options 


1 P 


"4 






RcNCvcd 


IP- 122 


" 5 - " \ 


1 3 




Reserved 


12? 


"B 




G!5 

G16 


Help 
Do 


124 
125 




14 


g:o 


Reserved 

} r 


1PPP 
IP 






g:i 


i p 


12^ 


Js ', 




g:: 


\ w 


1 30 


h2 




gp 


\ 20 

Reserved 


1 3 1 
132-135 


b3 
84-S" 



Basic Editing Ke\s 



F.16 
H" 
bib 
DI6 
DP 
[)Ps 



Reserved 
Find 

Insert Here 
Remove 
Select 

Prev Screen 
Next Screen 
Reserved 



136- 

13N 

l?w 

140 

141 

142 

145 

144 



•Tnc legend, under Ke>cap ,r, u,kcn Iron- ,hc kevcap P'eno ul the L.k2..!-V\ .1 * A 
tkoOH^ (,0(. ihrough <*4 arc re^ed ke>eodes Of-* ihrough 0s< arc unu.cC 



8S-h9 

P\ 

SB 

KG 

JsD 

S( 

SF 

4(1 



S-14 



Table H-3 ke\code Translation Table (Com) 



Division 



Position 



Numeric ke>pad 



A2(» 



ke\cap* 



Roerved 



Reserved 



■\:: 








■\25 






Enter 


B2u 






1 


b:i 






**| 


b:: 






;S 


c :n 






4 


t r 






^ 


c :: 






r> 


c : ; 








D2'.! 








n:i 






s 


n:: 






Q 


d: : 






- 


1 2" 






Pf : 


[- 2 i 






pi : 


L22 






PI ; 


\ :.- 






Pi 4 

Reserved 


Cursor Ke>s 








-j 






Reserved 


RM 






l.clt 


B' - 






Rich: 


s h : " 






Po\>- n 


(.. ! " 






IP 

Rosen ed 


Shift, Lock. Ctrl. A99, 


and 


A 10 




6 






Reserved 



&w. 


Bi! 


Shitt 


C^i 




Ctrl 


C'On 




Lock 


•\gw 




Compose 
Reserved 



Ke\code* 

(decimal) 



145 
14'- 
147 
148 
\^> 
150 
151 



I5f> 
15" 
15s 
15^ 
|Mi 
1M 
102 
163 
!M 
165 



166 
16" 

ro 



173 

1"4 

175 

176 
1" 
I7S 



ke>codc 
(hexadecimal 



9! 
42 
93 
Q4 
^5 
46 
9" 
gs 

^ \ 

91) 

■V> 
-\i 
A2 
A 5 
•\4 
A 5 



A 6 
A" 

AS 



A 9 
A A 
AB-AC 



AD 
AL 

Al 



B0 
BI 
B2 



•Th. ie,-cnd, under Ke«ap ..'< i^cr. !rorv .he U-wuP legend, o! the I KIMI-X Ml S M 
tkCNCOd,- 000 ihroujil- <><- arc r^enai kc^»des (*5 through 0>- .,, unusci 



fc-15 



Division 



Table 8-3 Ke\codc Translation Table (ConO 



Position 



Special ('"odes 



Kexcap* 



Ke\code+ 

(decimal) 



Ml Lps 
Meirononvj 

Ouipul error 


H9 
ISO 
1M 


Input error 
KBD i.OCkri) 


is: 

1 S3 


acknowledge 
TFS1 MODI 


I S4 


acknowledge 
PR I 1 l\ w. kc>* 


! >( ^ 


MODI C H \\d\ 


i M 1 


;ickri.'\v iedi;c 

Rcve:o ed 


is r 



Ke\codi. 
{hexadecimal) 



B3 
B4 
B5 
Bt> 
B" 

H\ 
BB 



iKk'K 



Return and I ab 



1 ■ 



ik-;cic<g 



Re; i 

I.::- 



NN 



I WO 



Be 



BD 
Bl 



4X (.raphics Kcn*- and Space Bar 



in:- 

I Hi 

D' 

( (i: 

w • ; 

IMC 

Dii: 

C'02 

Bd: 

Bin: 

i fH 
DC' 

CO.* 

bc 



o 
\ 
/ 

(C-scneu 
<■ 2 
\\ 

s 
\ 

Reserved 



( 

Reserved 



1^1 

\v - 

C4 
l l C 
C<> 
Iv7 
IMS 
19V 
2lK) 
201 
202 

2(14 
20? 
20h 
2(P 



Bi 

L)n 

C'i 

<22 

C3 

(4 

C5 

C6 

C~ 

CC 

c« 

C A 
C'B 
( C 
CD 
CT. 






S - 1 (• 



Table 8-3 Kevcode Translation Table (Cont) 



Ditision 



Position 



F04 
D04 
C'04 
C04 
A01-A04 

1-05 
[.)(!- 
(. 05 
Bu5 

1 r.i 
[).:■' 
C fit' 



F<>~ 

l)!'" 

Bs 1 " 

C u:> 
i >i i > 

C us 
Rf^ 

F.U 1 ' 
F)i^ 

C II-" 
B'iw 

FM> 
[>1 1 > 

CI (• 
Bin 

i-i: 
di: 

e i: 

Li ! 
Di ! 

t ! ! 



ke\cap* 



S4 
R 
\ 
\ 

Space 
Reserved 

I 

C"i 
H 

II 

\ 



kv>L 


'HOC 


.V" 




I 

1 




J 

\1 




Rw 


■r\c-0 



Roer 



KcMT\'Cd 

F 
Roerved 



Re>er\ed 



Reserved 



Reserved 



Keycode+ 

(decimal) 



208 
209 
210 
21 1 
212 
213 
214 
215 
216 
21" 
2IK 

2 1 g 



224 

-> ^ s 



22^ 
22 ( ^ 
230 
23! 

232 

*>"$■; 

234 
235 
236 
23" 
23* 
2.^9 
24(1 
24! 
242 
243 
244 
24 5 
246 
247 

248 
249 
25d 



ke\codc 
(hexadecimal) 



DO 

DI 

D2 

D3 

D4 

D5 

D6 

D" 

Db 

D9 

[)\ 

DB 

DC 

Di) 

DI 

DI 

l-.fi 

b. 1 

L2 

I 3 

F4 

I ; 

l<- 

F~ 

F> 

1 " 

F \ 

I B 

FC 

U> 

1 i 

Ff 

F0 

Fl 

f 2 

F3 

F4 

F5 

Fc^ 

l " 

Fs 

FQ 

F\ 

i b 

FC-FF 



described in subsequent paragraphs I 

Do*n onl> mode - The kc> board transmit a kevcode »hen the kc> is pressed. 

specified rale until ihe ke\ i> released. 

down, up ke>s"arc preyed, the kc> board sends an ALL I P^ code 

8.5.2.1 Special Considerations Regarding Auto-Repeal - The \uto-Repeat Kale Set eommv.r.d ail — 

du !oI'm\*me chances m the aut.mepeat mode 

• T he aum-repent rate cutter association can be changed tar the seiccteh UMw.rd e . .s.m 
. 1 ne ameaa and interna! values can be ehanecd m am one a! the lour aum-mpc.n r a. mem- 
. I, muiuric auu.-reocaun, kc>s am held do«n. metronome codo ; are s l; ; eemmma 1 m 
i, reined, and another kcr .s Mil! dour, the ke>eodc o! the kc> m.I! oWa a r.,,,.,. 

[ \e.mpic The -\ kc> is heid d.«ar; 

lie- produces the toh.mme '.ramrmssmn 

\ met: m'en'c metro:;. -me 
\m, the B ke> i- P^sca 1 h- produces the mllemim transmission 

\ mctroimnm me' -a>n, aac B metronome mcO'onoim 
V,-,.. dm H km a reheard This produces the mbow;m tmn->missn>n 

■\ metronome metronome H metronome metronome \ metronome met 

Wh.ie metronome codes are benve generated tor e.n nuto-repeatma km. a n^nim-moe,-- 
kcrn-de or .pee.a.l code mas be transmitted The kev board transmits this s P ec,al cod, .m,.,, ; 
dm no; metronome coda and then returns to the auto-repeated code The kcmoo, m m .a. 
repemeo : o aiu.-As the last hue transmitted 

I cample 1 he A ke\ is held douii 

This produces the I'olloume transmission 

\ mefon -me metronome 



Now the SHIFT ke\ is pressed This produces the following transmission; 

A metronome metronome shift A metronome 
Now the SHIFT ke> in released Thi> produces the following tran.smissior. 

A metronome metronome shift \ metronome ALL LPS A metronome . . . 

• If an auto-repeating kc> is not to auto-repeat (for example. Ctrl Ch the a stem module must 
issue a Temporan "inhibit Auto-Repeat command, This halts the transmission of an> metro- 
nome codes or keyclicks for that key only. Metronome codes continue when another ke\ is 
pressed The command must be issued after the keycode for the auto-repeating ke> is received 

When auto-repeat is disabled, internal!} the keyboard continues to auto-repeat characters 
Howe\er. i: does not tran^nv.! metronome codes or kevclicks. When auto-iepea: is enabled, :hc 
ke> board trar^mits the metronome codes from the point where the> were belore ai.t -"epcit 
was disabled. This ma> be within either the timeout or interval period, depending upon the mr.t 
elapsed since the kc\ was pressed, 

• if the ke> board receives a request to change a division mode to auto-repeai while a. ke> is being 
pressed. 'the ke> board nukes the change immediately. After the specifier' timeout period, thv. 
kev board transmit^ metronome codes for the pressed ke\ In place of the lirs: metronome c^dc. 
the ke> board transmit the kexeode of the auto-repeating kc\ 

8,5.5,3.) 

neoush (wuhin the same scan), and there are no other down 'up ke\s down on the ke> board. on!> one \Ll 

L PS code is generated, 

8.5.2.3 Auto-Repeat Rates - There are four buffers in the kes board to store aunwepeat rates The> are 
system module 

• The timeout \a!ue 

• The interval value 

interval. The interval value is the number of metronome codes per second (defaults to 30 1 
module or left to default 



s-)0 



8.5.3 ke\ board Peripherals 



8.5.3 Ke\ board I'enpnerais i. f , V ri»rk bell *>nc I MX arc a!; 



r. 



jdule control o\ thc>e penpherah 



« . i a *u u>n ;, .» i ~k ms beep The bell is soundec oni\ upor> 

follow me three conditions 

When a ke\ is pressed 



# When it metronome code i* sen 



When the >wem module receoes a sound keechek command 



I. ,h ■r ,M Bll or B99 kcxM.hc left and nght SHIFT kexs on the LK20H or the OW ko uhc Ctrl ke;. 

^,-0-, x i v ;, [ ;LM1 rc n-~ sh.-w- the portions ol these ke\s 

t , . .,., .....-, rb .'iM,v^ be disabled and uillno. sound !l ihc s> stem module rwucv.s v. u:u: -e. 

f>cr ir hc^.'\ omn-.'.n^'. I^een-r'h * ?■? H ^ ^^ k ™ thc bdl ^ n " 1 >0U " d 



K ah the ke; 



.V ,nd be!, m,> be set ;nde P endemb n one el the folio* my eight udume ie^cb 



Do; i - higher*. 

• i • - dei.iu . 
Oil 



8.5.3,2 Indicators (l.UM - Ihe -tern nmduic normalb tr.mmnt, md.ctor control comnmmd. »W ■ 
c\er. the toO^ine e.re exception, 

• I Pen power-u;\ the ke>Kurd turn, aii U D- off 

. M. C r re.eome the Inh.b.i Trammi-am command, the koboard turn, on the I IKK LID 1 D 
1 H> turned oil alter the keyboard recc.vcs a Resume lransm.s.s,on command 

K>4 Ke\board-to-S\ stem Module Protocol 

lh' tolU.ne paragraphs deser.be the ke>board-to-sys,em module protocol 

un.Mue kewode There are no special codes for shihed or control ke>s. 

Kc;er t, heme s-" and Table- s-1 and M for the complete ke>code matrix translation table 

8.5.4.2 Special (ode Transmission - There are 13 spcc.,1 codes nine cod.- ««ih value- abe. i- 

i dccmio; i and lour codes below 



1 he Kiii.mini; .-re ov nine -special cndi 



Special (odes 

API I PS 

\1f TRONOMi CODE 

Ol TPIT ERROR 

INPLT ERROR 

KB!) l.CX RED AC k 

TEM" MODI At. k 

PR I I l\ TO k! Y> DOW \ 

MODI CHA\(«i' A(/k 

RE.bE.RV [■[) 



above 64 (decimal i kexeodc \alue range; 
ke\code 



(Decimal) 

pg 
ISO 

18! 

184 



(Hexadecimal) 

B3 

B4 

B5 

B^ 
B . 

B8 
B^ 
B-\ 

71 



\| | i I\\ nnPL.an^ !- the *wc:'. module that a down ; up mode ke> uas just ^leased ana rn otke- 

d >« w n u p k c s ^ a r c b cm a P r e ^ c o 

MS TRO\OMI ( ODf - indiw.de- to ihc Ostein; module that an interval has passeo. .: kc>ciuk in-- bee:, 
generated and the aio ke> received b\ the sWem module N still being preyed 

Of 1 PI I I RROK indi^ate^ a:; output bufic oxerfiow to the sWern module The . 4 \cr'!--'a ^'ar r a: 

.-.Iter recline .» kcOo.v.rd Ir.hb : command irom the svsteni module and some kewroke^ nae, tv io-: 

|\Pl 1 ERROR COEM - indicate** u> the swem module thai the ke> board recened a meaningie^ 
command. hH' maro. ->r Ok* leu parameter^ 

k( \ BO \RD I OCkE.D A< k\OWl EDOE - indicates to the swem module thai uie ke>bo.-.rd receded 

an Inhibit Transmission command ivce Peripheral Command*. Paragraph 8.5 5.}i 

TEST MODE ACkNOW I I. IK. I - indicate^ that the ke> board ha> entered test raode Tha is a specnP 

mode used during the production test. IT the s\stem module receives this acknowledge, it sends 80 
hevadecii 



Iho icrrmmoeN the tcM mode and lumps to pouer-up 



PRl I l\ TO kl i N DOW \ ir-,d;caies that the next b>lc is ,i ke>code lor a k' > aireaC> doui; in, a 
diMMon uit.r h..s beef: uan^a! w d-^n up « M^ic Sei ( ommands. Paragraph s - 5 4, 

MODI CM WOE AC k\OW 1.1, DOt - indicates that the ke> board has received and processed a Mode 
( h vlIs g, ,.■ ::■.::;. a,d - M.-d, V" ^ ■ mm.onK Paragraph > " : 4s 

RESERVED - kexcode T h reserved lor internal use 

The lollouine four special codes arc below M (decimal) value range; 



Special (odes 



Kevcode 

(Decimal) (Hexadecimal) 



kEYBOXRD II) - URMW ARI Oi 

klO BOARD ID - HARDW ARE 00 

ki i DOWN ON POWER -I P ERROR CODE 61 

POWER- L P SEI IT! ST ERROR COD! **2 



01 

00 
3D 
31 



I) 



kE YBOARD ID - This is a two byte identification code, transmitted after the power-up selftest iPower- 

I p "Transmission. Paragraph K.5 4}). It is also sent on request from the system module (see Peripheral 
Commands. Paragraph b*.5.5.3) 

kEY DOWN 0\ POWI R-l P ERROR CODE - indicato that a ke\ was pressed on power-up 

POWF:R-l P SET FTEST ERROR CODE - indicates to the system module that the ROM or RAM 
sclftest o\ the system module failed uee Powcr-Lp Transmission, Paragraph 8.5,4.5k 

8.5.4.3 Power-Up Transmission - L pon power-up, the keyboard performs a selftest in less than 70 m> 

It traoMiiro the seines! results to the system module in 4 bytes. 

fj Uc ]• KBIE) I firmware! - This is the keyboard identification I ID} that is stored in the firmware 

Hue 2 kBID (hardware* • This is the keyboard ID thai i> read from hardware jumpers 

B,. v ; [ RRC)R Two e-*.»r codes indicate either failure of the ROM or RAM >elftevt wnh : r. the 

,,. f ;,| he\.:ceci:"iKi! i. ^r ke>dowr. on power-up (3D hexadecimal » N.- cro<- i> 



indicated b\ 00 



B\te 



kEYCODf - This b\te ontainv the first keycode detected if there wao a key down on 

p over-up No error i> indicatec b\ 00 

If the ROM >e!:test <t HI CkSl. \D tafS and the error is fatal, the keyboard o unable t- trans-:;" 
Nonfatal errors pcrmn the keyboard to continue operation. 

If the ke\b.v.rd I'm.d^ a key down on the fir>t scan, it continues to look fo^ an AEE I'P condition Tn. 
ke\ board >ends the corrected 4-byte power-up sequence when the depressed key is released This avoid- a 
faud error condition o a key i^ pressed by mistake while powering up. 

The ke\ board I I D> arc I:t during the power-up selftot If the selftest is passed, the keyboard tu-n* the 

.sequence The request fo: sci!ie>t RMo the serial line and system module connection The power-up seined 
take*- "o nis or le^ 

The system no. .dole can request a jump to power-up at any time This causes the EED> on the keyboard to 
blink on and ufi nor the power-up selftest) 

8 ^S S\stem Module to ke\ board Protocol 

sxstem module to the keyboard. 



s. - ^ 



COMMAND 



; ■ 


04 en 


g: cr- 


00 


— T — T— 

_■*„ * — — * 


— * — ■■■ , """ " "■ 

. . 


MODE 0* 


H 



PARAMETERS 



DA*r A 



figure s-1 ! Swem Module to Keyboard Protocol 






Transmission Command*" 

Mode Set 
Auio-Rcpc.ii Rale Set 



Peripheral ( ommands 

V'iow Control 

Indicator 

Audi«> 

Ke-!v,'i: ID 

Reinitiate keyboard 
Some Auto-Repeat Control 

Jump to Tcm Mode 
Reinstate Default 

The high orde* bu o: even command ^ the PAR AMS fla* If there are am paramcers to follow, this si,e 

is clear, 1 1 there are no parameters, thn flat: is ?>et 

8 ^ 2 Parameters - 1 he ham order bit of overs parameter is the P ARAMS flag It i* clear »i there are 

pJrJmctcrs u , MUv li i* set on the last parameter. The remaining *e\en bib ot the parameve: are m 

data, 

8.5.5.3 Peripheral Command!. - Two commands can turn the data flou from the keyboard off and on 

• Inhibit keyboard Transmission - This command shuts off or locks the keyboard and turns or 
the I OC K L EL) MTc receivine the Inhibit command, the keyboard sends a special comrmmu 
to the sn stem centra! processor, if the system central processor rece.ves this code without 
requesting it ih.s indicates that noise on the line was interpreted as the Inhibit command I he 
centra! processor then responds immediately with the Resume Keyboard T run>mis>u>r 
command 

• Resume kexbaird Transmission - This command turns on or unlocks the keyboard and turi> 
of: try. LOCK LTD l! an> keystrokes are lost, the ke>bu.-.'d responds with ar err;;' o.'O. 

h.ich ke\ board 1 hi) cm be turned on und of! 



S-^ 



The follow mg arc the eight command, that control the ke> click and bell sound, 



« 



Disable ke> click 

Enable kexehek and Set \oIumc 

Disable Ctrl ke\diek 

Enable Ctrl keychek 

Sound kc\ click 

Disable Bell 

Enable Bell and Sei Volume 

Sound Be!! 



The following four commands are related to the control of the auto-repcat mode' 

• Temporars Auto-Repeat Inhibit - Auto-repeat ts Mopped for a specific ke> onl> 1: resume^ 

automatical!) when another ke\ is pressed, 



1 nable Mo^Repem \av^ the B-urd - Stars tmnMVioo-m o 
anextmc auto-repcat toning or ko> board division 



met ro»ni eo c w^J'O \oo ,( ao 



Disable Auto-Repeat Across the Board - Sm P s transmission ol metr m. 
affecting aun-repeui timing o r ke\ board division 



->e CnxJC^ VMthoa 



Change \r. Mil-Repeat to Down ()ni> - Changes j!| kc\bo...rd auo-epe 
down oni\ mode 



imamme em lorns 



The 



follow inu are three other miscellaneous command- 



Request keyboard ID - The kc> board se 

kev board doe^ nm jump to the power-up sequence 



nds the two-b\le ID I firmware and hardware Tl 



'eimui'e ke\ board - The kc\ board ]umr^ to the pouesup sequence. Transmission m '.r, 
ev board should be held until the host processor recedes the last tnte o! the pouer-up *elh^. 



• Reinstate Deiaults . Sets the following function's back to the default settings oCcr ., succe^, 
completion of the power-up selltesO 

Division mode settings 

Auto-repeat inier\a! and timeout rate- 

Auto-repeat buffer selections 

Audio volume 

Ctrl ke\ ke>click 

To send a peripheral command, se: the TYPt nag do* order bit, Bus 6-3 contain a_c>n-v 1; :t 

set if there are no parameters to follow 



Se 



e Table s-4 lor the peripheral commands (in hexadecimal) 



Table 8-4 Peripheral Commands in Hexadecimal 



Function 



flow control 

Resume Ke> board TransmisMon 
Inhibit ke\ board Transmission 



Hexadecimal 



SB 

89 



Parameters 



V-ie 
None 



Indicators 

Light LHK 
Turn Of! LFDs 



I? 



Bo pattern 
Br pattern 



Audio 

Disable kc> click 
Enable Click, Set Volume 
Disable Ctrl Kcxclick 
Enable Ctrl ke\ehck 
Sound ke>eliek 
Disable Bell 

Enable Beil Set Volume 
Sound Bell 



90 
IB 

BB 
Qf 

A I 

^1 



\ Hume 

V.nc 

None 

V«ne 
V>ne 
\ niume 
V-ne 



Auto-repeat 

Temporan Auto-Repeat Inhibit 
Enable Auto-Repeat Across Ke> board 

Disable Auto-Repeat Across ke> board 
Change All Auto-Repeat 10 Down Onl\ 

Other 

Request keyboard ID 
Jump to Power-Up 

Jump 10 Test Mode 
Reinstate Defaults 



C 1 

I : 
Dm 



AB 
FD 
CB 
D3 



V.ne 
Vine 
None 
Vine 



None 

None 
None 
None 



8-25 



Command 

Flow Control 

Indicator i LEDs't 

Kevclick 

Bell 

Ke\ board ID 

Kevclick for Ctrl Kc> 

Temporaries inhibit Auto-Repeat 

Jump to Test Mode 

Change All Auto-Repeat Characters 

to Down Onl> 

Enable /Disable Auto-Repeat 



Representation 

0001 
00 1 
00 1 1 
0100 
0101 
0111 

1000 

1001 

1010 

1 1 00 



The Jump lo Power-l. p command i> FD hexadecimal. 
The following are some of the peripheral commands 

• Ho* Control - The swem module can lock the ke> board *uh the Inhibit Keyboard Transmit- 

were missed uce Keyboard Locked Condition. Paragraph b.\b ^l 

• Indicators (Ll:I>s» - f igure x-12 shows the Lf I) parameter I igurc M3 sho^ the LED la>ou: 

on the LK2UI keyboard without the kibe! strip installed 

• Audio - Figure S- 1 4 shows the audio volume parameter. 
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Figure M2 Indicator (LED) Parameter 

o o o o 

; ? 4 av 'j ttt : le: ' 

MR lOOC/'. 

Figure IS-l? Indicator (LED) Layout 
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Figure 8-14 Audio Volume Parameter 
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The volume IcveK for ihc audio are as follows: 

i)- w. mghes! 

00; 

010 

0! ! 

100 

101 

1 1 

111- lowest 

The ke\eiiek or the bell (or both) can be disabled. When the keychek or bell in disabled, it does not sound, 
en en if the system module requests it 

The following are additional peripheral commands: 

• Temporal Aui^Repeal Inhibit - Stops auto-repeat for this ke> on 1 ;, Alio repeat automata- 
|\ continue- when anothc* kc\ is pressed 

• Disable Lnabie Auto-Repeat Acro^ Keyboard - Stops starts transmission >f metronome code* 

without aflecimg auto-repeat timing or division settings 

• Change Ah Auto-Repeat to Down Onl> - Changes dmsion settings hr a!! aim-rcpaaisng 

do isior.N to doun onls 

• Request Keyboard ID - Keyboard sends a 2-byie ke\ board ID. ke> board does not jump to 
po\*er-up 

• Reinitiate ke\ board - Keyboard jumps to us po*er-up routine The system module shoulc rot 
tr> to transmit an> thing to the keyboard until the last byte of the poucr-up sequence in receded 

• Jump to- Test Mode - Special tot mode for manufacturing testing 

• Reinstate Defaults - Set the following functions back to the default settings alter a succes>iu; 
completion of the pimer-up NclftesO 

Doision mode >et:mg^ 

Auto-repeat interval and timeout rates 

Auto-repeat buffer selection> 

Audio volume 

Ctrl ke\ kevclick 
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8.5.5.4 Mode Set Commands - The following describe the Mode Set commands: 

j c \i o . i), iri( , r ,^ x * ^ for an explanation of transmission mode^ 

• DtMsion mode settings - Sec Moues. Paragraph «v. •-. io, an l M 

and rates. 

. Each division on the kex board ha> a unique 4^b«t representation (see Kc> board La>om and kc> 

Idenniieatiom Paragraph 8.5, i) Table 8^2 describes these representation 

• bach mode has a unique 2-bit code 
Modes Representation 



Down onh 

Auto-repeat down 
Dour up 
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n n^due nit^t ^end th 



Tn vM t>- k-\ t^nsn^sirn rv.^de on a particular ke>bo;ird dmMon. trie ^ 

XV PI Hag i cleared i 

l:\ample Set main arra> m down 'up \\ igure MN 

The P.XRNMS fl.e . s,, t. ! :i .here arc n, p,rame;ers The PXRXMS fL, , c ,,, , .here ,r, 

parameters 



hvamplc Sc« rm:r, arra> 10 aulo-re P e,t. change buffer assooaUon i, buftcr 3 <F,gurc MM 
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hcure fc-15 Setting Kc\ Transmission Mode 
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F'murc S-lr- Setting -\uio-Repeat Rate Buftcr Assoc 



;ianor 



S-> 



t r.-.te buMcr- coniu' 



u ,t i, * A. Wtnboird nower-up time, the four aulo-repeat r.-.tc Du!,tr> com. 



'i0 to 3). bit (TV PI flap i i- clc. 



swem module m.;> change thoe w:uo 

.' ,H . nmmi nd * ic b ■ " .PAR-XMS fla*. should be clear. bii> 6-3 are i I II (to indicate thai ih.s ,s 

There should be i«y parameters earning the rate set data 
txample Change rates in buflcr ; (Figure S-l") 
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bctf.ni: Auto-Repeal Rale Bufier \aiue> 



The firs*, parameie- specific* ire timeou i< 



| v . s*orc in the >elecied buffer The seconc 

lhc ,,rs! raKir " A ". T' s^-C-mc ^o-;> Reeardin. \uu.-Repcat. Parage ^ 5 2 ! 

spcuiic- mc micro Sec Spc^a. umMu.^..- rv w 

lions of ihe>e parameter- 

, r ,^.. r , v ,r- h.i'ic : ihc astern module firmua^, iranM.v> 
Fo* example. !•■ -:: me a^.-ri.^:. .,^t .. *u. • . 

followed b\ t*o owe> o! numeric para 



:ier> 



rt , 1im ,. .... ,. t'^r ir.jnsnv.ued number umev ? n> Tu specif) a rale 
parameter receded is ououooo, i f^ ,..*.^.« 



m> oei 



ra-^mete: 



nnonniO 



«V<.-. «.r^« 



, v » U U i v 



m 



usi no! send (v N '.0! 



NOTF 



The code (Oil 11 111) is resened for internal key- 
board use. 00 h m illegal *alue. 



ented as a multiple of 8,3? ms. the keyboard's* interna! scan r 



ate Timeou'. 



*v,o 



>\uuwcpe t :: i:mcf.j 4 . > impiem 
ratc^ can var> i 4 1 5 m> 

i th, nnmbr of metronome codes per second, In order to speci 

parameter The h.ghcM value thai m,> be >em is 1.4UMIH0C. 

The lo»csi rate that can be ■ mp.emcmed b> the keyboard ,s 1 2 H, \ alues as lo. ,, , can be 

but an.' translated i .■■ 1 - H/ 



n t-. tne ;.-.- 



uarornttu 



NOTE 



The sNStem module must not send 125 - or 
11111101. This code is the Po«er-l p command. 
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8.5.6 Special Considerations 

The following paragraphs describe the special codes and their considerations. 

and the OL'TPLT ERROR code 

command, if the outpui buffer overflowed while the keyboard was locked. 

a parameter 

module should immediate!) send the Resume TranNmiv>u>n command to unlock the KexD^rc 

The output first in tifM out iFfKT. buffer in RAM is four bvto. When the ke> board is locked, it attempt 

ke\ board is unlocked bx the swem module, tt transmits all lour bue> in the output tHilie: !■ .»:.; 

ke>siroke> 10 the system module. 

The ke> board stop> banning its matrix uhen Us buffer i> full Horner, it process ah incoming 
commands 

8.5.6.3 Resened Code - The number ^F I hexadecimal) in reserved for the internal ke> board input and 
output buffers handling routine^ 

8^64 TeM Mode - The ke\ board lumps mto a test mode b> command during production text l\ 
code, it should send the b>te 80 i hexadecimal) to continue ThiN cause* a lump to power-up 

8.5,6.5 future Expansion - Some keyeodes are reserved for future use as special code> or keseode^ 
Table 8-5 lists these reserved codes 



Table 8-5 Ke\board Division Default Modes 



Ke\board Division 



Main arra\ 
ke\ pad 
Delete 

Cursor ke\ -> 
Return and lab 
I ock and Compo>e 
Shift and Control 
Six buvie editing ke\> 



Mode 



Auto-repeat 
•\ no-repeat 
Auto-repeat 

Aum-repeat 
Down oni> 
Down onh 
Doun/ up 

Down up 



AR Buffer 
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Table 8-6 Default Rates in Auto-Repeat Buffers 



Buffer 


Timeout 


Internal 


Numbtr 


(ms) 


<H/> 





500 


30 


1 


300 


30 


J 


500 


40 


3 


300 


40 



8,5,"" Default Conditions 

• Certain keyboard d:\isior.s ha\e specify default modes Some division, default v 0;. aut, - 

repeat mode, therefore. the\ have an associated buffer thai contains ihc default values to: 
timeout and interval Table s-5 shou> the default modes and Table 8-6 micas > the default rate- 
in the four ke> board d:\ision auto-repeat rate buffers. 

• The volume level lor the kexchek and bell has an eight step range. The detauh volume ic^c' li- 
the kexelick and bel! is the third loudest, Both kexelick and bel! volumes are 2 decimal u>M; 
bmar\ I b\ default. The ke> in position C^ of the keyboard (the Ctrl ke> in the I K20I | doe> 
not generate a click unless enabled b\ the system module The kc\s in position B°^ and Bi 1 
(SHIFT ke\s on the LK201 » never generate a keyclick 

• For the LK201 ke> board, the Ctrl key defaults to the no keyclick state 
8.6 SPECIFICATIONS 



8.6.1 Functional 
Electronics 

Cord 

Keypad 

Home ro* kc\ height 

Keys 

Main keypad 
Numeric ke> pud 
Special function ke>pad 
Editing ke>pad 



S-bit microprocessor. 4k bytes of ROM. 250 b\io c! RAM. 4 
LEDs. transducer 

1 ^ m \t ft), coiled, 4-pin telephone-type modular connector^ 

plug> mto display monitor (PN BCC01) 

fc Seuip;ured ke> arra> 

3 cm (1.2 in) above desk top 

105 matte, textured-finish ke\s 

^ ke>> 

18 ke>> 

20 ke\>. firmware and software driven 

10 ke\- 
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Spacing 

Wobble 

Diagnostics 

8.6.2 Physical 

Height 
Length 
Width 

Weight 



1.9 cm (0 "5 in) center-to-center (single-width ke\s! 
Less than 0.5 cm (0„020 in) 

Power-up selftest, generates identification upon passing tot 



5 cm 1 2.0 in) at highest point 
53.3 cm (2! in) 
VA cm (b n 5 in) 
2 kg 14.5 lb) 
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CHAPTER 9 
VIDEO MONITOR 



thc\R2i'>; Mnmchrvmc Monitor \ ielo Momicrunci. r.m> xu "r 

, t , ,,.v ;ht -.rti. mv.a::.l orj.k-." . ;G ., iv.-.-v ."i: - 1 

handle on the bouom rear ol the cabinet 

The g!as> front of the mon.tor. the CRT f.cc. i> coated »iih a special treatment ,o reduce glare to th, 

operator. 

i -,H,,,M<h!^ between - < to -"•* degrees. To adjust ihe angle, the operator 

cabinet hou>ing 

, ■ ^ * • i o-, ,n ih,. rp'»r nine! Thee are also two connector on the rear ot the 

The following jrc the ph>>.ci1 d.mcn>.on> of the monochrome monitor. 



Height 



24.38 cm (9.75 in) 



widlh 29.3? cm (11.73 in) 



Depth 



30.57 cm (12.23 in] 



Weight 6.6 kg (14. Mb) 
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Figure 9-2 VR201 Monochrome Monitor Exterior View 



9.2 BLOCK DIAGRAM DESCRIPTION 

The VR20I monochrome monitor consists of two mam components: a 12-mch diagonal CRT with a \okl- 
assembU mourned on w. and a monitor module (Figure 9-3) 

Displav activity is the primary function of the monitor., A secondary function is to route information 

is hardwired on the module to J 1 . which connects to the system unit. 

The monitor module controls the CRT and the yoke assembly,, A composite video signal is input to the 

module from the system unit (Figure 9-4). This signal consists of two types of information video data 
(Paragraph 9,2 1 ). and s\ne data (Paragraph 9.2.21 
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[ ii:u r.. w-3 XRZu: Monochrome Monitor 
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hpure <M VR201 Monochrome Monitor System Communications Diagram 



The monitor module provides the following po*er to the CRT: 



Anode voltage 

Grid 1 voltage ( brightness) 

Grid 2 voltage (cutoff I 
Grid 4 voltage fioeu>> 
Heater voltage 
Cathode voltage 
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other CRT inputs. PI is mourned directly on the CRT and is hardwired to the module. 
beam is dependent on the amplitude of the video signal provided. 

controls the poMtioning of the beam to a new scan line for vertical positioning. 
<M MONOCHROME MONITOR SYSTEM COMMUNICATION 

to the monitor Ma Jl. a 15-pir. D-t>pc submimature connector. The keyboard connect n.: .U. >■■ .noau,. : 
ieiephone-i>pc jack 

Tabic 9-1 proudes a pin-out for J', with signal identifications and functional doenpuor. Tabic <*-2 
provides the >.ame information for .13. 

Table 9-1 Jl Pin-out 



Pin(s> Signal Descriplion 



1-3 


{ Not used) 


4 


Ground 


5, 6 


Ground 


7, 8 


-12 Vdc 


9-M 


(Not used I 


12 


M Video 


13 


Ground 


14 


Data Recene 


15 


Data Send 



None 

Video signal ground potential 

Operational voltage ground potential 

Operational voltage input 

None 

Composite video (refer to Paragraph 9,4 1 

Tied to pms 5 and b 

Sena! data line from the keyboard output to the system unit (\i 



3! 



Serial data line from, the system unit output to the ke\ board (vi 
J3) 
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Table 9-2 J 3 Pin-out 



Pin 



3 
4 



Signal 



Daia Send 

+ 12 Vdc 

Ground 
Data Receive 



Description 



Serial data line for output from the system unit to the keyboard 
(via Jl, pin 15) 

Output of operational voltage to the keyboard (from J 1 . pins 7 

and m 

Operational voltage ground potential (from J I. pins 5. 6. and 13) 

Serial data line for input from the keyboard to the system unit 
(via Jl, pin 14) 



9.4 COMPOSITE VIDEO SIGNAL _ u A c(. r ^ 

dc coupled to ground at the monitor module. Table 9-3 provides typical Signal values. 

Figure 9-6 shows the composite v.deo signal and the sync portion of this signal. Table 9-4 describes the 
values for the s\nc components identified. 




B>_A\K \C LtVE _ 

S V '«C LtV:. — 



M» 10013 



Figure 9-5 Composite Video Signal Representation 
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Table 9-3 Composite Video Values 



Characleristics ^ alue 



Outpui impedance "-' Ohm., dc coupled to 0.0 V, 

Amphludc 10 V peak-to-peak nominal (The monitor accepts signals with peak-to- 

peaK values ol 0.9 \' through 1.5 V.) 

Reference black The low limit of displa> value. It equals W< of the peak-to-peak value 

the monitor module 

The h.gh l.mit of display value. It equals 100'7 of the peak-to-peak value 
(Kt\ nominal), and is the hottest voltage value t« be amplified linearis 
at the monitor module. 

\olugc value which reduce* CRT electron bean: current bsiow cuiv; 

\oltage level at which s\nc actions can take plu.e. u \ nomm-; «d. 
coupled \ideo tu ground). 

- ; u \ maximum C V saturates the video amplifier unlcv the control 
i:,..:r.bwree' aCtustmcn' i> reduced 



Reference white 

Banking level 
S>riv. leva' 

Cominuou> :npu: 



9.5 CRT 



The CRT provides the final v.dco ouiput-an electron beam f.rcd at a phosphor-coaled facepLte 

yoke, which in turn controls positioning the beam at the faceplate. 

The CRT coniams an electron eun The gun cons-sis of the heater element, a cathode, three grid* <G I . C2. 
and G4i. an anode, and the laceplaie. all encased in a vacuum. 

The three gnds control the beam generated b> the gun: G 1 for brightness G2 for bean, cutoff, and G4 for 

foCUv 

Th , rRT nines directh into PI. which is hardwired onto the module. Through PI. the operational 

ihc bi^v. k dnii Pi 



9-7 



EVEN FIELD 



rfEP'iCA, Bi-AN^'^C INTERVAL 



* 60 M2 NOMNT * 22 SCANS ^ 

60 *2 (N7 ■ 2? SCANS ^ 

50 HZ ^ON'N^ • ?5 SCANS f 



tAS t ( S p .A Vl ED SCAN 0? 



50hZ in* 



74 SCA^S - 



FJ«S T O c 240 OiS p L* v EC 
SCAMS 1N EvfK HE *r 



/"~\ 



-. If 



X, 



IT 



J 6C ^2 NOMN' • 2 SCA^S 

j 60 -J %- • 2 SCANS 

\ 5€ nZ \ONA" ■ 25 SCANS 

5C m2 INT - 74 SCANS 



nnrrimanrL^^ 




' C 3 t>£ „ : I . 



ODD ^ElD 



.'fC.Ci, 6 t A N »•• '• N w N * ? e * 



23SCaV 



s 1 1- s s a c " r f : . ': 



j | L *-.* -■:-"• * 

nrnnj^TTinrriiJ^ 



,4-4- 









-h -E^OZ. • 63 St *S - CO' 1 

EVE^. nt.D :S RE p £AT£^ CCA* 
OuS* s AM' T «t ODC c ifc lD -S % 

use:. 

2 inth? INTCP..ACED O p E^ T, CA 
EVtN PiElC A.TERNA t ESV\ T~ 

ODD fE,: 

3 A.. fsE.DS COf»*A \ ?4C D'S p . ' 
SCA'.S 



8.AC» - C 2- . -*- 

£>NC * 0.0C -♦ 



1 r 



i s*NC * 4 ?*, M S ; 5CNS -•". k- 



U 



-*f- 



U IT 



i3. i - sc^-H k 



• ~ PERIOD • 83 5€ ^S * CC 1 



Figure 9-6 Composite Video S\r»c Timing Diagram 
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Table 9-4 Composite Video Sync Component 



Component 



Vertical blanking 
interval 



V S\nc 

H S\nc 

H Period 
EQ 

from purch 

\ erticui inicrv .:! 



Description 



Period of time screen is blanked for vertical retrace activity Venical 
retrace is completed in less than 1 .0 ms* and within an allowed frequence 
range of 49 to 61 times per second. 

Period of lime in which vertical deflection circuitn on the monitor mod- 
ule is synchronized to the next frame, 

Period of time in which horizontal deflection circuity on the mom:o r 
module is s>nchrom/ed lor retrace. 

Period oi time for the horizontal scan plus horizontal blanking (65,5 ^>i 

I quJizer pulve th^t synchronized \erticai def«ectK n urcu:r> i<r: the mon- 

\\k r module U»- \ertuu', retrace acti\it> 



I.) 



ek.\ va 



ue between start of blanking and start ;•■' s>nc pu 



Period of lime the actual synchronizing o!' the \eroca; defection circuity 
on the monitor module take^ place. Consiivts of si" f Q puisev m\ \ s^nv 
pulses, and m\ more EQ pulses 



9.6 \OKE 

The \oke is a set of electromagnetic devices mounted on the neck of the CRT, One device i> for honzonui: 
deflection of the electron beam, the other is for vertical deflection Currents to control the horizontal scan 
line are applied to the >okc*s coil (inductance! through the width inductor and the hneanis inductor. The 
vertical trace control current eome> from the venical processor chip 

The >oke connects to the monitor module through J2. pins 2 and 3 lor the horizontal deflection magnetic 
coils. pm> I and 4 for the vertical 

9.7 MONITOR MODULE 

The monitor module is made of discrete analog components. It can be divided into seven circuits to control 
the CRT and \oke a 

figure 9-7 is a block diagram of the module showing the seven circuits. The figure also identifies the fuse 
for the power input (Flj. and three connectors (a fourth connector, J3, which routes signals between J! 
and the keyboard, is not shown). Descriptions of each of the items identified in Figure 9-7 are provided in 
the following paragraph 
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f icurc Q ^ Monitor Module Block Diagram 



9.7.1 Dynamic Focus , f , r . „ rp _ nf the screen Output from ihi> circuit is 

function of the position of the beam on. the tube 

9.7.2 Grid Bias locu , , G 4>. cutoff (G2 >. and bnghtness (G U The*.- voltage- 

SSi. The voltage on Gl .s adjustable from approx.maicU to -4 V <k 

elements, 

• A horizontal proces>or 

• A sync buffer circuit 

• A horizontal driver and output 

• RC network, thai bia* circuit^ within the horizontal processor 



g-10 



transistor, damper diode, retrace capacitor, and yoke inductor) 
pulses then synchronize the operating running rate to the video input. 

R2 IS for centering (phase. 

A secondare output from the generator is provided to the vertical deflecuon circu.tr> as a vertical svrw 

signal 

element*' 

• A vertical processor 

• Various RC networks responsible for biasing of circuits interna! to the vertical processor 

• An output filter network 

s>nchronize the vertical deflection to prevent vertical roll. 

nev* frame 
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intensity of the CRT display . 

9.7.7 Flvback Transformer . 

and the 40 Vdc voltage used b\ the linear regulator and video amplifier. 



WARNING 

The monochrome monitor contains shock hazard 
voltages. I'se extreme caution %%ben servicing the 

monitor. 

There is a high voltage (12 k\' nominal) on the anode 
lead and the anode cup on the side of the CRT. 

To avoid shock, use the following procedure when 
discharging the anode: 

L Torn off svstem po^er and connect the moni- 
tor cable. 

2. Attach the clip lead of the anode discharge loo! 
to the metal frame. 

3. Hold the tool b> its insulated handle. Using one 
hand, carefulh' slide the tip of the tool under 
the plastic anode cap until it touches the anode. 
Avoid scratching or poking the glass CRT 
envelope. 

4. Once the anode is discharged, remote the tool 
and clip lead. 

There are also 700 Vdc on the monitor module near 
the flyback transformer. Use caution when perform- 
ing adjustments in this area. This area is covered 
viith a protective shield. 
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CAUTION 
Before removing the svstem module monitor cable, 

turn off the s\stem poner. Static discharge in the 
CRT can damage the monitor module and/or key- 
board electronics. 



Be sure the system power is off before connecting or 
disconnecting the monitor's cable for senice or to 
move the monitor. When performing adjustments, 
secure the monitor's cable to the monitor with its 
thumbscrews so the cable does not loosen, 

Failure to follow this procedure can damage monitor 
and/or keyboard components. 
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Thi> covinccxor puntdo the voltage and video signaK u- the monitor module Rek r to Paragraph 9 .* tor 

the pin-oui and signal descriptions for J I 

9.13 J2 

This connector provide* the horizontal and \enieai deflection current between tr.e monitor module ane 

the \oke a»scmbl>. It is a 4-pm connector, Pins ] and 4 are used tor vertical deflection, ptns 2 and ? for 

horizontal deflection 

9.7.10 P! 

This connector mounts on the monitor module the CRT piug^ into Figure 9-h show* the pin-out for PL 

9.8 SPECIFICATIONS 



Heigh; 

Width 
Depth 
W eight 



24 3 s cm \9 ""5 mi 
29.?? cm f, 1 1 "? mi 
?0 5" cm H2 2? in) 

b 6 kg t 14.5 lb 1 
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Figure 9-S Monitor Module PI Pin-out 
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CHAPTER 10 
TESTING AND TROUBLESHOOTING 



detection is limned u- the lowest field replaceable units (FRls) listed below 



1 , 


Swem module ( moiherboirc * 


*) 


Meniorx exteno^r opoon 


1 


ROM 


4 


ROM I 


s 


rom : 


b 


Pouer suppo 


i 


RX50 diskette dn\e 


b 


RX50 controller 


9. 


Moniior 


0. 


Monitor module 


1 


Keyboard 


2 


Fan 


3. 


Power Switch 



10.1.1 Fault Detection Strategy 

confidence level in the FRl s thai will be used to test the suspected fRl 

10 1 2 Fatal »s. Nonfatal Errors . 

operation, th.s is fatal because the entire system depends upon the keyboard. 

10.1.3 Categories of Testing Th . RnM 

troubleshooting 

NOTE 
There are two *ersions of the diskette-based diag- 
nostics, version 1 and lersion 2. Although the 
screens differ slighth. the) are compatible with all 

Rainbow computers. 



as nonfatal errors 

10.2 ROM-BASED DIAGNOSTICS 



Appendix B 

Menu (refer u> I igire H ! ~ 1 ). 



me ern 



ss lautL oni\ 



the error message is disp!a\ed (Figure ]0-2i 



l0 H«,uiT UM»*S GUI IN »0» ASSISlAHCi »« 1 Vl 



DDBDDEID 

Rainbow 10C 
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Figure lO-l 



Main Svsteni Menu with Nonfatal Error Message 
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Figure 10-2 Fatal Error Message 



NOTE 
The LEI) displav a! the rear of the s>stem unit also 

prouder an indication of faults. See the Rainbow 1 **" 

100 Owner's Manual for an interpretation of the 
LEI) displa>„ 

10.2.2 Extended Selftests 

doc> not h„:\e u- c^ru^n » d:^e;:e bu\ i! r. doc>. it wil! also be tested ) 

Perform the extended sellie^ a> follows 

1. Set the pov^er switch to I (on), 

2. Place a diskette in drive A and close drive A door. 

3. When the Mam Svstem Menu is displayed, press the S ke\ , 



Refer to Appendix B for a description of the error messages that can be displayed during the 
extended selftests 
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10.3 DISKETTE-BASED DIAGNOSTICS 

diagnostics 

NOTE 
The diagnostic diskette referred to in this section is 
the one provided with the system, not the diagnostic 
diskettes thai are pro%ided when purchasing an 
option. Paragraph 103.5 describes ho* to cop> the 
option diagnostics onto the main diagnostic diskette. 
This procedure also updates the diagnostics menu to 
include the option that is being added. 

10.3.1 Running the Diskette Diagnostics 

1. Afte- the swem is powered uf\ insert the diagnostic diskette in am drive and then close the 

drive door 
1 Pre^ the A, B. C. or I) ke> to select the dri\e that contains the diagnostic disketie 
3. When the Main Diagnostic Menu ihgure 10-3) i> displaxed. selections can be made as loiio^ 

a l>pinL« ! and then pressing the Return ke> iest> dn\e> A and B. and require- dLo- 
Raintx^ -formatted diskettes 

b 7 \ pine 2 and then pressing the Return kc> tests the entire computer including drive- A 
and B^ and al.o requires blank or scratch Rainbow-formatted dinette* 



R 8; rt) C , « C C D . • c - e s t - c D « » * e t ; e 

Ccpv'.c^i <c) '983 D * 9 ; t • 2 Eq^ 



VERS 1 0^ 2-0 mc •'(!•/ y r 



MAIN DiA&WOST 1C WHU- 



£2 5 T £$T COMPUTER 

131 D!S c .* y IMivlDUAi TES' W£H fe 

(4} InS^A^ Htw DIAGNOSTIC 



OH£ 0* TH| f 04 I Owl 



P»RC$S <Help» TOR A «C«£ DESCRIPTIVE MENU 
PRESS <Set-Up> <Clr i/Set-up> TO RESTART $Y$TEf 



Figure 10-? Main Diagnostic Menu 
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pressing the Return ke>. 



fi! *E*a** C8068) 

{?} M[BDfi* l8C8e-'28C) 

(3] wlMC CO^RC^E* 

(4) DISK $v5 T £* 

fe 1 «!N T ER CO*ftDE*CE 

I "» ) vlDEC AuIGhwEn' pattern 

t6) «£«3R^ <Z80> 



[9) KEYBOARD 

I 12 3 $Y5T£* INTERACT ION 



PI «l Ofm 0«l 01 » «« 



-,p £ ME> , v *„»6£S Tht* "BESS <B«t>."-> 

PRESS , S tt-up> «Cl-i-'S.l-UP» TO BCSTAB^ S'STf 



Figure 10-4 Individual Test Menu 

Tspmg 4 and then pressing the Re.urn key causes ihe following menage to be delayed 
INSERT OPTION DISK IN DRIVE B - THEN PRESS <Return > 

Th>^ menace request, the d.agnoMic diskette for an option, such a, extended memory to 
be m>enecf;n drive B >o it car. be eopied onto the main diagnostic diskette in drive A 

Pressing the HELP key displays a wordier Mam System Menu. 

Pressing the Set-Lp key and then pressing the Ctrl and Set-Lp keys simultaneously 

restarts the system 

The following paragraphs describe the tests selected from the Mam Diagnostic Menu: 

10.3,2 Main Diagnostic Menu Selection 1 

NOTE 
These tests require t*o blank or scratch Rainbow- 
formatted diskettes. 

the individual tests described in Paragraph 10.3.4. 



f. 
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Table 10-1 Time to Complete Diagnostic Tests 



Main Tests 



1. Test drives A and B 

2. Te^t computer 

3. Display Individual Test Menu 
(See Individual TcnB below) 

4. Install nctt diagnostic 

Individual Tests (Item 3) 

l„ Memor\ (808S processor) 

(not including options) 

2, Memor\ iM>s^ Zb0-\ processors) 

3 \ ide^ controller 

4 DiNketi sWcm 

5 Cornm. printer 'keyboard port 

6 Printer confidence 

\ idci/ ahenniem pattern 
n Memorv t ZMM > 

keyboard 

10 Memor\ tSet-L pi 

1 1, Comnr. .'prime- externa! loopback 
] 2 Swem interaction 



Approximate 

Time to 
Complete (min) 



2,0 
24.0 



2.0 



3.0 

1.0 

2 n 
3.0 
4,0 
5 
5 
0.5 
2.0 
0.5 
25 
2.0 



14 
15 



uve 1 1 



arol !(* ,oc '"escrved lor option* 



10.3.3 Main Diagnostic Menu Selection 2 

Selection 2 tots the entire computer and takes up a considerable amount of time The iesU th.it are 
performed and the time it iakc> to run each lest are listed in Table 1 0-1. 

10.3.4 Main Diagnostic Menu Selection 3 

Selection 3 displays the Individual Test Menu as shown in Figure 10-4. Each test l* selected and run 

mdov .du.jliv 

103.5 Main Diagnostic Menu Selection 4 

updates the Individual Test Menu to include the option diagnostics, 
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diskette menu, perform the following procedure: 

! Place power switch to the ; «on» position 

2, Insert the mam diagnostic diskette in drive A, 

3 Press the A ke> on the kc> board. 

4. Press the 4 ke\ and the Return ke\ . 

5 Insert tnc option diagnostic diVkeue in droe B 

6 Press the Return kc\ 

and then include the option diagnostic tests in the Individual Test menu, 



NOTE 
For each s\mpiom in Table 10-2, there ma> be sev- 
eral causes. The most likeh causes associated «nh a 
sxmptom are listed first, followed b> the causes thai 
are less likeh. Refer to Chapter 11 for FRl remov- 
al and replacement procedures. 



Problem 



f an due* not operate 
w ith power turneo m 



lahk 10-2 Troubleshooting Guide 



Possible Cause* 



V • vie at wal! outlet 

Interna! connector* from Ian to switch arc not proper!} seated 

Kid power switch 

1 no,: ■■■ e !..i 

Defective power suppl> . 



t~an operates, blank screen 



tntensit) control is set too low 
Video connector not seated proper!) . 
Defective swem module, 
Dciccme monitor 



Printer prints jiarbagt 
nothine 



Printer baud rale selected in Sci-l p not the same as printer 
baud rate Sec the Ramht^'" 1(H) Owiwr's Manual. 



Problem 



Table 10-2 Troubleshooting Guide (Conf) 



Possible Causes 



Screen displays garbage. 



Screen flickers or rolls 



Modem baud rate selected in Set-Up not correct. See the 
Rainbow™ 100 Owner's Manual, 

Run Individual Test 1 1. 

Language ROM improper!) installed or defective, 

Parameter setting for power in Set-Up not set correal), should 
be set to 60 Hz in any countr>. 



Screen displays everything 
except what ts typed on the 

ke> board uhen in the 
computer mode 



Keyboard defective. 

Language translation ROM defective 



Screen displays garbage or 
nothing when in the terminal 
mode 



Modem baud rate in Set-Up not correct See the Ru-nK)*" 
KHf Owner's Manual, 

Run individual Test 1 1 , 



Diskette drive will not 
load any programs 



Dirty or scratched diskette. 

Programs on diskettes are not in a format recognized by the 
Rainbow 100 computer operating system 

Defective or improperly seated cables between the drives and 
the power supply. 

Defective RX50 controller. 

Defective RX50 diskette drive, 

Defective svstem module, 
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CHAPTER 11 

SERVICE INFORMATION 



FRL , To msUi ]i t hc s^rr-c I Ri . perform the removal step^ in reverse order unless otherwise noted 

• Monitor 

• Monitor module 

• Swem module 

• RX5U controller module 

• Language ROM 

• ROM> and 1 

• Diskette dn\e 

• Power suppi> 

• Fan bracket a>scmhl> 

monitor, refer to the VR24! Color Video Monitor Pocket Service Guide (Ek-VR.41-PS>). 

NOTE 
If the monitor is to be stored or shipped, pack the 
monitor in its original shipping box. 

11.2.1 Monitor Removal 
Perform thc following step^ 

WARNING 
For \our safety make sure the power is switched 
OFF at the s\stem unit if you ha%e a black and white 
\ideo monitor. 

) Make sure the power switch on the system unit is set to (off). 

2. Unplug the power cable. 

3. Unplug thc monitor cable 

4 Unplug the keyboard cable 

^ The monitor is nou free 



1L2.2 Monitor Module Removal 
Perform the following step*: 

WARNING 
For \our safety make sure the po^er is switched off 
at the §>stem unit. 

1. Make sure the po^er switch on the system unit i> set to (off I 

2. Unplug the power cable, 
Unplug the monitor cable 
Lnptug the ke> board cable 

Place some protective materia! over the screen to prevent scratches. 
Place the monitor lace do^n or. a flat surface 

7. If the monitor i* equipped uiih a till foot, exteno ■: 

CAUTION 
If the tilt foot is not full> extended, if *ill catch on 

the internal %%ires of the monitor *hen >ou remote 
the co^er. 

8 Remove the sere* cap from the back o! the monitor f Figure 11-1). 



4. 
5. 

6 




Figure 



Monitor Cover Remova" 



no 



9. Unscrew the cover retaining screu and remove it (Figure I !-l ). 
10. Slide the cover off and place it to one side. 

WARNING 
Before you remote the monitor module, you must, 
for vour safety turn the power OFF. The monitor 
holds a charge of over 12,000 V even with the power 
off. Therefore, use extreme care when changing the 
video monitor module, especially around the follow- 
ing high voltage parts (Figure 11-2): 

• Anode and anode wire 

• Flyback transformer 

• Connector at neck of CRT 



CONNECTOR A T NECK r C c " 




ANODE 



Figure I 1-2 Sources of High Voltage 
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II. Discharge the anode connection of ihe CRT by performing the following steps: 

NOTE 
The high %oiiage al the anode will normalh dis- 
charge b> itself over a short period of time when the 
power isf turned off. However, this discharge proce- 
dure is necessary in case there is a problem in the 
high %okage power supph on the monitor module 
that presents it from discharging automatical!) 

WARNING 
Perform step (a) before performing step (b) to pre- 
%ent hazardous electrical shock. 

a. Clip the anode discharge tool or a test probe to the wire frame of the monitor assembly, as 
shown in Figure I 1-3 

WARNING 

Do not scratch the glass of the CRT with the tip of 
the discharge tool. Scratches can weaken the glass 
and increase the danger of an implosion. 

b Slide the tip of the anode discharge tool or test probe under the rubber boot a> shown in 
Figure 1 1-3 Hold for a full 3 seconds. 




Figure 1 1-3 Discharging CRT Anode 



1-4 



12. 



from side to side and roll it out, as shown in Figure 1 1-4. 

Lnplug the connector from the neck of the CRT. as shown in Figure 1 1-S 




PUSH DOWf\ 



ROCK ANODE 
l»\THE 

DIRECTION 
Of TmE 



\^HEN ONE 
BARB IS FREE. 
ROCK IN THE 
OPPOSITE 
DifiECTlON 
AND REMOVE 
ANODE 




Figure 11 -4 Anode Removal 
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Figure I 1-5 Removing CRT Connector 



4, I nplug the associated while ground wire from the lug on the neck of the CRT Mv\ remove 
the white ground wire from the chjv.is frame 

15. Remove the rear panel from the edge of the monitor module, as shown in Figure ! 1-6. 




Figure 1 1-6 Monitor Module Rear Panel Removal 
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not *orr> if ihc standoffs break, the ne* module comes with ne* standoff. 

17, Remove the 4-wire connector from the center of the monitor module. 







Figure 1 1-7 Monitor Module Standoff Removal 



11.2.3 Monitor Adjustments . ^ 

Paragraph I 1.2.3.1, 

WARNING 

For \our safety turn the po*er OFF. 

11.2.3,1 Preparation - I sc the following procedure: 

1. Unplug all of the cable?, from the back of the monitor. 

2. Place some protean e material over the screen to prevent scratches. 

3. if the monitor is equipped uuh a till fool, extend it. 

CAIT10N 

If the tilt foot is not full) extended, it *ill catch on 
the internal *ires of the moni or when you remote 

the co*er* 

4. Place the monitor face down on a flat surface. 

5 Remove the sere* cap from the back of the monitor. 
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6. Unscrew the cover retaining screw and remove it. 

7. Slide the cover off and place it to one side. 

WARNING 
The monitor holds a charge of over 12,000 V, even 
»ith the po^er off. Therefore, use extreme care 
*hen adjusting the monitor, especially around the 

following parts sho*%n in Figure 11-2: 

• Anode and anode wire 

• Flyback transformer 

• Connector at neck of CRT 

8. Return the monitor to its normal operating position. 

WARMNd 
Place the monitor on a nonconducthe surface to 
a*oid an electrical short. 

Kcnvv'j ;";... p'.'-vl . ■„ "v.lcri.:" {'rv;:r. the wreen 

10. Reconnect ail the cables to the back of the monitor, and sen the po*er switch to 1 (on) 

1 ] Load the Rainbow diagnostic diskette into one of the diskette drives, and select the Displa\ 
Individual Test Menu from the Mam Diagnostic Menu. If you have a color/graphics option 
installed, load the GSX-&6 diskette and select the Graphics Option Hardware Diagnostic Test. 

12, Select the video (or monitor) alignment pattern. The video alignment pattern fills the screen 
with Es, The graphics monitor alignment pattern creates a Crosshatch pattern on the screen, 

11.2.3.2 Checks and Adjustments - Make all adjustments under the following conditions; 

• Mi-coiumr screen \-:d;L <:u-" 1 . ; 2 column-i 

• Dark screen (white characters on a dark background! 

The procedure for changing the Set-Lp featureN is explained in Chapter 2. 

Brightness and Contrast - Use the following procedure to adjust brightness and contrast; 

1. Turn the brightness and contrast controls to the minimum setting. 

2. Increase the brightness control until the raster appears; then, decrease it until the raster just 
disappears. 

3. Set the contrast control for eas\ viewing 

Vertical Hold (VH) - L'se the following procedure to adjust the vertical hold; 

1. Examine the monitor displax for rolling or an> other sign of vertical instability 

2. if needed, adjust the vertical hold (VH) control (Figure 1 1-8) to stop any vertical movement 
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HORIZON! ALy 

HOLD < HH ^/ 


HEIGHT (H; ^^Q\ 
VERTICAL \^^^fy 

^S^YS) VERTICAL 
^T\ #T LINEARITY 



(VU 

HORIZONTAL 
CENTER IPH 



figure 1 1-b Monitor Module Controls - Left Side 

Horizontal Hold (HH) - I so the following procedure to adjust the horizontal hold 

! Examine the monitor d^!a> for tearing or an> other sign of horizontal instabilu> 

2^ If needed^ adjust the horizontal hoid (HHi control f Figure 11-8) to stop an> horizontal 
move mem 

Focus - tsc the following procedure to adjust the focus control: 
sharp and well defined, 
sharpest overall display 



WIDTH COIL 




Figure 1 1-9 Monitor Module Controls - Right Side 
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Vertical Centering and Rotation Check Without Color/Graphics Option - Use the following procedure to 

check ihe vertical centering and rotation: 

NOTE 
If >ou ha*e a color/graphics option, this adjustment 
is more critical, and you must use a video alignment 

template (29-24371). See next paragraph. 

1. The screen of Es should be about 4 mm (3/16 in) below center. If the screen of Es is too high or 
too low. replace the enure monitor. Vertical centering is not adjustable, 

2. If the screen of Es slants across the screen or curves or bows by more than 3 mm ( 1 /8 m) at the 

top or bottom, of the screen, replace the enure monitor. Rotation (slanting I and pincushion 
(bowing) are not adjustable, 

\ertical Centering and Rotation Check for Color/Graphics Option - Use the following procedure to 
check the vertical centering and ruuuon. 

NOTE 
A *ideo alignment template is required for the fol- 
lowing checks, 

I Measure the distance in three places between ihe bottom edge of the alignment pattern and the 

monitor bezel (Figure 11-10), Lse the scale on the template for the measurements. Make a note 
of each measurement, 




« b * c (i2 mm) 



Figure 1 MO Vertical Centering and Rotation Check 
With Alignment Template 
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greater lhan z2 mm. If the difference is greater, go lo step 5. 
bc/ci Lsc the scale on the template for the measurement. 

least 1 mm but no more than 7 mm. If the d.fference >s greater, go to step 3. 

NOTE 

The electrical center or the screen is not the same as 
the apparent phvsical center of the screen. V\ hen the 
monitor is adjusted correctly the display *ill be 
offset towards the bottom of the screen. 



If an\ ot t 



he measurements are out of tolerance, replace the monitor assembK 

Mm: 

\ou cannot adjust vertical centering and rotation. 

uidth coil, you ma> ha\c to readjust the others shghlh 

NOTE 

If >ou hate a color/graphics option, these adjust- 
ments are more critical, and vou must use a video 
alignment template 1 29-24371). 

, .xc:u> ; the hori7onta: ccn.nr. , PH . control ( F,gure 1 1-8, so that the screen of E> ,s centered 

>idc-to-sidc 
: Adius: the width coil (figure i 1-9) for comfortable viewing. 
3 Rccheck the horizontal hold adjustment 

ma> have to readjust the vertical hold shghilv 

NOTE 
If >ou ha*e a color/graphics option, these adjust- 
ments are more critical, and >ou must use a video 
alignment template (29-24371). 

,--,i i,n,-,r,tv (VI ) control (Figure 1 1-8) until there is no distortion in the screen 

center of the screen) 
; *d.us» the he.gh; <H» control (Figure 1 1-M for comfortable v,e*mg 



1 1 - li 



Horizontal Centering for Color/Graphics Option - Use the following procedure to check the horizontal 
centering: 

NOTE 
A %ideo alignment template is required for this 
adjustment (29-24371). 

1 Measure the distance between the center left edge of the alignment pattern and the monitor 
bezel (Figure I 1-11). Use the scale on the template for the measurement. Make a note of the 
measurement 




b - a < 6 mm 



Figure 11-11 Horizontal Centering for Color /Graphics Option 



"> Measure the distance between the center right edge of the alignment pattern and the monitor 
bezel. Use the scale of the template for the measurement. Make a note of the measurement 

3. Compare the measurements from steps I and 2. If the difference between the two measure- 
ments is greater than 6 mm. adjust the horizontal center (PH) control (Figure 1 1-8) 

4. Repeat steps I and 2 to verify that the adjustment is less than 6 mm. 

Cutoff -The cutoff control (Figure 11-9) sets the monitor's sensitivity to the video signal from thes>siem 
changed when you install a neu monitor module (see Paragraph 1 1.2.4). 



adjust the aspect ratio: 

NOTE 

A video alignment template is required for this 
adjustment (29-24371). 

1 . Place the alignment template over the center square of the alignment pattern. 

tolerance. 

(Figure I 1-9) 

Check the horizontal centering and the vertical linearity. 



2. 



3. 




H * 25 mm (i2 mm) 
W = H (it mm) 



Figure 11-12 Aspect Ratio 
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Vertical Ltnearit) for Color/Graphics Option - Use the following procedure to adjust ihe vertical 
lincant> : 

NOTE 
A udeo alignment template is required for this 

adjustment (29-24371). 

1. Check the height of the Crosshatch pattern near the four corners of the dispia}. The pattern 

should ha\e the same height in all four corners. 

2. If not. adjust the vertical lineann (VL| control (Figure 11-8) until the pattern is the same 
height in al! four corners 

3. Check the aspect ratio, 

11.2.4 Monitor Module Replacement - When installing a new monitor module. \ou should perform the 
following step^ 

w armm; 

Discharge the anode wire of the new module h\ 

touching ii to the white ground wire on the new 

module. The new module ma> contain a stored high 

voltage charge left out from manufacturing testing. 

I. Place the old and the neu monitor modulo side-b\-side with the cutoff contruK itO* at the 
same end 

2 Set the cutoff control on the neu momio' module to match the setting on the oic module 
(Figure 11-91, 

3. Cheek the \idco monitor adjustments (see Paragraph 1 1.2.3). 

4 Replace an\ broken standoffs 

5 Plue the connector ((> wires! into the center of the monitor module, 

6 Connect one of the two white ground wires from the connector to the lug or, the neck o: the 
CRT 

7. Connect the other white ground wire from the connector to the chassis frame 

8. Install the monitor module on the standofl> 

9. Install the monitor module rear panel 

K). Reconnect the anode wire to the CRT. 

WARNING 
I se extreme care when performing the following 
steps, especial!) around the following high %oltage 
parts shown in Figure 11-2. 

• Anode and anode wire 

• Fi> back transformer 

• Connector at neck of CRT 
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Before installing the cover, connect the keyboard cable and the monitor cable from the system 



unit, 



12 Sci the s\5iem unit power switch 10 1 (on). 

Run the Rainbow diagnostic diskette. 

14, Look at the display and adjust the monitor according to the procedures m Paragraph I 1.2.3. 

1* After adjustment, turn the povxer off and disconnect the cables to the keyboard and system 

unit Then, install the monitor co\er and reconnect the cables to the keyboard and sxstem unit 

\(, When vou are finished, clean the monitor screen »ith a glass cleaning solution or isoprop.xi 

alcohol 



11.3 SNSTFM MODI LF REMOVAL 

I sc the folioxxing procedure to remove the sxstem module 

1. Remote jn\ di>ketiev from the diskette drives 

2 I ! \ou ha\e a floor stand. remo\e the >>stem unit 

3 Set the po\xer switch to toll l 

4 I nplue the poxxer cord from the xxal! and from the back of the system unit, L npiug all cable* 
from the >Weni unit 

Make sure the diskette droe door- are closed Pull the coxer release laN toward \ou and out 
until ;he> lock in place Lift the cover up 

r^ Remove the poxxer cable from the power supplx first, then from the swem module 

If diskette dn\e C.'D is present, remove its cable from the connector. Leave the cable'- ground 

clip attached to the ground lug on the chassis. 

b I sine the pull tab, remove the signal cable for diskette drive A/B from the connector Leave 

the cabled ground clip attached to the ground lug on the chassis. 

9 With a coin, turn all the four screws at the back of the system unit once Repeat until ihc> are 
all loose. Slide the sxstem module out of the system unit. 

NOTE 
If the sxstem module is being replaced, remove and 
saxe all the options and insert them into the ne* 

sx'siem module, 
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11.4 RX50 CONTROLLER MODULE REMOVAL 

Lsc the following procedure 10 remove the RX50 controller 

1. Remove the system module (Paragraph 1 1.3 1. 

- Press the tor of the standoffs and connector clips away to loosen the RX50 controller module. 
Then lift the controller module off of the system module (Figure 11-13). 



RX50CO\TRC_EP 



SYSTEM MODULE 




Ficure 1 1-1? R\?0 Controller Module Remove 



11.5 LANCl ACE ROM 

Ise the foliovKing procedure to remove the language ROM. 

] Remove the s\sterr. module i Paragraph I 1.5) 

2. Remote Uk' extended communications option, if present, or an> other option cohering the 
ROM 

3 Pull up ftrmh on the ends of the language ROM and remove the ROM Do not pr> the ROM 
from onl\ one end. or you ma\ break it* socket (Figure 11-14). 

CAUTION 

Au>id static: For example, do not *alk across a 

carpeted floor *hife holding the ROM instead, 
place the old ROM in the box that contained the 
m^ ROM. 
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HO.D MER£ 
AND pull up 




MODULE 



Figure 11-1-4 Language ROM Removal 

11 a ROMS AM) 1 REMOVAL AM) REPLACEMENT 

ROM> 

WARNING 
For vour safelv. disconnect the power cord. 

i. Remove the system module. (Refer to Paragraph 1 1.3.) 

2. Remove ihc memorv board, if present. 

3. Remove the extended communications option board, if present. 
4 Remove the hard disk controller, if present 

CAlTION 
If your sxstem module has a QIKEJECT™ chip 
socket, as shown in Figure 11-14. it will break if >ou 
pr> the chip up out of the socket. Lse a screwdriver 
to push the chip sideways instead. 



Qlkl .1 1: C" T ' s " i- j trademark of Burr.il... Ir,. 
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5. If your unit has the QIKEJECT socket, release each one of the two ROMs by using a tiny flat 
screwdriver to push the chip socket sideways, as shown in Figure 11-14. If your unii has another 
type of socket, examine the socket carefully to see how to remove the ROMs. 

CAITION 

To avoid damaging Che new ROM, do not pull the 
new chip out of its conductive foam pad. 

6. Unpack the new ROM and genilx press the foam against the surface of the system module to 
remo\e an\ static charge, then remove the ROM from the conductive foam, 

7. Straighten any bent pins, 

8 Align the new ROM so that the notch on one end is in the same direction as the notches of all of 

the other chips on the module, 

9, Pres> the new ROM down into the >oeket You will ha\e ic press firmh to insert the ROM 

10 Remove and replace the other ROM in the same manner, 

11.7 DISKETTE DRIVE REMOVAL 

Lse the following procedure to re nunc the diskette dri\e<s). 



1. Remove an\ diskettes from the diskette dn\es. then turn off the computer 

2. Perform the following procedure to set the diskette drive read mechanism ai it> ^artim 

position 

a, Set the power switch to 1 (on) 

b, Wait for a beep sound from the ke\ board. 

c, Set the power switch to toff}. 

3. Insert the carnage restraint card in diskette dme A land diskette drive C if present!, (Be sure 
printing on card lace-* up ) CIo>e the diskette dme door*. 

4. Lnplug the power cord from the wall and remove all cables from the back of the system unit, If 
the system unit is in a fioor stand, remove the system unit. 

5. Remove the top cover from the system unit. 

6. Unplug the 4-wire power cable and the flat cable from the top of the diskette drive (Figure 1 1- 
15). Lnplug the ground clip on the flat signal cable from the ground lug on the power supph 

7. With a pencil, press down on the latch in front of the diskette drive and slide the diskette drive 
forward and out of the sxstem unit. 
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Figure 11-15 Diskette Drive 4-Wire Power Cable Removal 



11.8 POWER SI PPLV REMOVAL 

Use the follow mg procedure to remove the power supph. 

,. Remove arn diskettes from the d,skette drives and close the doors 

; Set the powc switch to u>!! i 

WARNING 

For vour safet>. disconnect the power cord. 

3. Lnpl U g the power cord from the wall and from the back of the system urn:. Lnplug all cable> 
from the system unit 



4, 



If you have a floor stand, remove the system unit. 

cable from" the power supph first, then from the system module 
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L nplug the dt>kettc drive flat cablc(s) from the connector on the system module. Unplug the 
ground clip(.s) from the ground lugisl. 

Unplug the 4-wire power cable from the top of the diskette drivc(s). 

Unplug the ground clip on the Oat signal cable for the diskette drive(s) from the ground lug(s) 
on the power supph. Leave the cable(s) attached to the diskette drive(s) (Figure ! 1-161 




Figure 



16 Siide Diskette Drive Forward 



9. With a pencil. pre»s down on the latch in front of the diskette drive(s) and slide them part wa> 
out of the svstem unit, 

10. Squeeze the lock labs ai the end> of the plugs and pull them from the end of the power suppl> 
The plugs are tight and max require being pulled in an up and down direction (Figure 11-17). 

! 1 While preying down on the power supph., release the latch, as shown in Figure I 1-1 S If the 
power supph "i> of the wpc with no side-mounted latch, press down on the power suppi> and 

slide the chassis-mounted latch toward the back of the system unit. Tilt the power supph up and 
remove the power supph. being careful not to damage the flat cables 




Figure 



Power SuppK Connectors 




Figure 11-18 Power SuppK Latches 
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CAUTION 

When installing a new power supply check its volt- 
age switch. An incorrect setting can damage your 
computer. The common setting is 115 \ in the 

U.S.A. and 230 V in other countries, 

12. Check the voltage switch. If necessary, use a ball-point pen to set the switch to the correct 
setting 

11.9 FAN BR4CKET ASSEMBLY REMOVAL 

Use the following procedure to remo\c the fan bracket assembly 

!. Remove an> diskettes from the diskette drives and close the doors 
2, Set the power switch to (off) 

WARNING 
For \our safety disconnect the power cord, 

? Unplug the po\Kcr core from the wall and from Zie back of the s\stem unit Unplug all cablc> 

from the swem unit 

4. If \ou have a floor injnd. rcmo\c the s>stem. unit 

5 Pull the cover release tabs toward \ou and out until the\ lock in place. Lift the co\er up 



Squeeze the lock tab> at the end^ f the plugs and pull them from the end of the power supph 
The plugN are tight and ma> require pulling them in an up and down direction (Figure 11-17) 



7. Rcmo\e the three screws from the lop of the fan asscmbh with a Phillips screwdriver (Figure 
1 i - 1 9 ) 

8, Rock and lift the fan a^embh out of its slots in the system unit. 




hcuri: 11-19 Fan Bracket Assembh Removal 
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CHAPTER 12 
RAINBOW 100 CHARACTER SETS 



subsequent paragraphs.) 
from the following ke> boards 



keyboard 

American (English) 
Austrian/German 

Belgian/Flemish 

Belgian/French 

British 

Canadian (Frenchl 

Danish 

Dutch 



Part Number 

LK201AA 
LK20IAG 
LK20IAB 
LK201 AP 
LK201AF 
LK201AC 
LK2(»1 \D 
LK201AH 



keyboard 

Finnish 

Italian 

Norwegian 

Spanish 

Suedish 

Swiss (French) 

Swiss (German'i 



Pari Number 

LK201AF 
LK20I M 
LK201AN 

LK201AS 
LK20IAM 
LK201AK 
LK201 AL 



the eighth bii noi set 
7, and 10 through 1 ? 
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DEC Mulnnauonal Character Set 



designated as belonging to the graphics right character group GR. 

Figure 12-3 illustrates ho* the character sets arc designated and used in the Rainbow 100 computer 
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CHARACTER GENERATOR ROM MAPPING 
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Figure 12-3 Character Sei Designations 
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12 2 CHARACTER SET SELECTION 

GL character set until an SCS sequence is again detected. 

active GL character set 

this bit is 1, the default character set i> UK: if it is 0, the default character set is ISASC11. 

mode under Parameter Settings (PARAM SET) 
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Figure 12-4 Character Set Selection 



i? 1 DISPLAYING CHARACTERS 

1. If no SCS sequences are detected, all character codes are assumed to belong to the default 
character set 

2 K an SCS sequence is detected, the character code is translated so that when it is input to the 
character generator ROM, it product the proper character dispia) 



( 



NOTE 
A translation between the character code recef%ed 

and the character code expected b> the character 
generator ROM is necessar> because, as shown in 
Figure 12-5, the ROM mapping for graphic charac- 
ters does not always agree with the character set 
mapping in Figures 12-1 and 12-2. 

All character codes *ith the eighth bit set will be processed as belonging to the DEC Multin. 
tional GR Character Set, 
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Figure 12-5 Character Generator ROM Displayable Characters 
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transmitted direct!} to the translation process firmware. 
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APPENDIX A 
SPARE PARTS, REFERENCE MANUALS. 

AND ORDERING INFORMATION 



A i SPARE PARTS AND REFERENCE MANUALS 

100 computer reference manuals 



Table A-l Rainbo* 100 Computer Recommended Spares list 



Description 



Canadian if rench 

Danish 

hrmi-h 

Belgian French 

Gerrrun Acinar 

Dutch 

1 ia'n an 

Nor^e^uP 



Hard disk controller board 

2, Power suppK 

3, RX50 dual-dixketie dri\c 



Digital 

Part Number 



S>sien*i module 

RX50 controller module 

64k-b\tc nemor> exieiiMon option. PC. 1XVAA 
l92K-b> tc memor> extension option. PC1XX-AB 
Language ROM earner .^ 

Bclciunv Henii'.r. 



54-1 54 >0 

54-1544C- \ \ 

54-1 -4^- B \ 



Hi -r> ■■ • B- 

BO-R^'r \-B\ 

B(i-R^~:vB\ 

B< >-'<-" vB- 

BG-R>"> VB\ 

BG-R^l -vRN 

BCi-R. : "f-\-B\ 

B(j-R-"4\-B\ 

c K BG-R?"'A-B\ 

| pan . 1 ^ BG-RK80A-B\ 

Swedish rj ,-., DV 

S^lss, French, BO^ V 

S*i* (German) Srt^6xt\ 

L nited kingdom (British! ® \ ^' 

'o-J : . ... -■ : 



L.S.A 

Color/graphics option board ^ ^ 

Extended communication- option board ^7 A1 



54- 1 5^0? 
54- 1 eiOl ^ 

ETN42-A 

RX50--W 



Table A-l Rainbow 100 Computer Recommended Spares Lis! (Con!) 



Description 



I, keyboard 

L.S.A. (English) 

Austrian 'German 

Belgian/French 

British (Engh>h» 

Canadian (French) 

Danish 

Dutch 

Finnish 

Belgian -'Flemish 

itahar 

Norw ei'ia.r 

Swcdsh 

Svmsn t \ rend; i 
Svm>> (German » 

Spanish 
ke> board label sinp 
kc>cap r enio\ai tool 

5, Video monitor assembly (while phosph *n 

Video monitor" asscmb') (ireen phosphor » 

Video monitor aNsernbh (amber phosphor) 
Color monitor 

6 Cables 

kc\ board 

Modem 

Monitor \ s m (Mil 

Power supp"'* to svsten. module- U' 1 1 ^ l ^" ^ n*. '» 

R\>0 shielded 2o ; cm < x im 

RX50 shielded ?o ?^ cm < ^ r m» 

Communication^ printer 5 m (10 It) 

Colo: monitor 

Hard disk drive 

7. Chassis assembh 

8. Miscellaneous 

Fan bracket assembly ac 

Line cord. 115 \ ac il *S A . Canada. Japan) 

Line cord. 230 \ ac 

Standoff. s\stem module 



Digital 

Part Number 



LK201- 
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m: -01 



B-X25-A 



P-001 ^-On 
1 2- 1 ^S^^-O ■ 
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Table 4-1 Rainbow 100 Computer Recommended Spares List ((out) 



Description 



Digital 

Part Number 



Standoff, hard disk controller 

Dre&s panel PC 100 

filler panel PC 1 00 

Option panel PC 100 

Rainbow 100A medallion 

Video alignment template 

Communication connector ioopbaek plug 

EXT COMM B Ioopbaek plug 

PRINTER connector Ioopbaek plug 

RX50 diskettes (pack of ten) 

Multibox suitcase 

Connector clip, R X 5 < ' contr^le: 

Connector clip. RD51 controller 



The following partN are specif 



ic to the Rainbow 100B variation 



Cha*M> a^embi) 

S>stem module 

1 28K-b> te memorv board 

256k-b\tc memurx board 

ROM 

ROM 1 cluster 1 {German. French. English i 

ROM ! cliMer 2 (Dutch, French. English i 

ROM 1 cluster 3 (Finnish. Swedish. English* 

ROM 1 clustc 4 (Danish. Norwegian. English i 

ROM 1 cluster 5 (Spani>h. Italian. English! 

Po^er supph 

Fan bracket assembh , dv 

Communications Ioopbaek plug 



74-29 I 64-0 1 

74-266"V01 

'?4O7p4.0; 

74.27P5-01 

74-2~25o-03 

29.243" 1-00 

12-15336-0! 

12-1 5336-04 

29-24631-00 

RX50K-10 

2^-24 20^ 

" 4 - 2 < s " ' C - < ' 

"4-2*"o2-oi 



BA25-C A 

-h.]99"^02 
PCI XX- At 
PC 1XX-M) 

23-022E.5-n«» 
23-02OL5-O0 

23-0!5E5-Oe 
23-01M:5-00 

2-0TE ?-»i: 
23-01 81" 5-0" 

ft^-d 

*-(i.2ris 1 M'o 
1 -„» < 3^-04 



Title 



Table A-2 Reference Manuals 



Rainbow 1 * 100 Installation Guide 
Rainbow tM 100 Owner's Manual 

Rainbow™ 10(5 I ser's Ser\icc Guide 
Rainbou™ 100 Pocket Service Ciuidc 

PC 100 Rainbow 1 ' 1 I 00 Swcm I nit 1PB 

VR24KA Color \ ider Monitor Pocket Sen.ce Guide 



Digital 

Part Number 



Ek-PI00E:-IN 

Ek-PlU0t-O\1 

Ek-Pl00L-S\ 

FK-PC100-PS 

I: k -SB! 00- IP 

Lk-\'R24i.Pb 



Digital customers may purchase manuals by contacting: 

Digital Equipment Corporation 
Accessories and Supplies Group 
P.O. Box CS2008 
Nashua. Nev. Hampshire 03061 

Digital Field Service personnel may order manuals from: 

Publishing and Circulation Services. 
Order Processing Department 
444 Whitney Street. NR2-2/W03 
Northboro. Massachusetts 01352 

A. 2 ORDERING INFORMATION 

free t»00. 2.^-P it) from S 3(> -m to 5 00 p m eastern standard time (L S, customers omy I In V* 
Hampshire. Ma»L:. and Hawaii, cJ! loO?) 8S4-6660 

prepaid by D-.gita! and added to the imoice (Orders placed against an open line of credit require the 

, .,...; ■• . - ; ;- ;. \\x s»: -r c:v ,r.:';.:v ' 

Shipment charges for all cash orders (that is. payment by check. MasterCard 1 -. Visa*, or American 

Express") arc paid by Digital for shipment within the continental United States 

The payment of state and local taxes, duties., and levies is the responsibility of the buyer 

The minimum ordc- is S35 00. but this minimum does not apply when full payment is sent with the order 

Make checks and money orders payable to Digital Equipment Corporation. 

A * RELATED DOCUMENTS 

100 ,M computer 

jj ((t , Order From 

7w<'^-C/'( /\i>-V"'-(Pl 7<\ hmuP Manual Ziloc. Inc 

7\n CPi Pn.^mnnt^ AY.'< m '.'.c <»W t - 1 ? i > Deli Avenue 

Campbell. California 950C* 

^M^ Programmable L S4RT Specification Intel Corporation 

iAP\ S6 ^ Lscr-s Manual 3065 Bowers Avenue 

i4P\bSB<>ok Santa Clara. California 95051 

PD-J01 IcJmua! Manual NEC Electronics. Inc 

One Natick Executive Park 

\j-.iv.f. Massachusetts OPoo 
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APPENDIX B 
ERROR MESSAGES 



NOTE 

To use the error messages effectively >ou should 
know which test generated the error message (pov>- 
er-up. reset, selftest, or the diagnostic diskette test 
number). Then look under the appropriate column in 
Table B-l. or the individual test in Table B-2. for the 
error message and the corrective action. 

B 1 ROM-BASED DIAGNOSTIC ERROR MESSAGES 

Tabic B-l lists me error messages that can be displayed during pouer-up. reset, c- selfto 
the corresponding LED disniav on the back of the system unit <Refer to Figure B-l.) 

B2 DISKETTE-BASED DIAGNOSTIC ERROR MESSAGES 



h also shovo 





LEDS 


(o#i o oo¥l 


• 



Figure B-l Example of LED Displas on the Back of the System L'nn 
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Table B-2 Disketle-Based Diagnostic Error Messages 



Error Message 



Corrective Action 



S\s«em Tests Error Messages 

SYSTEM ERROR (followed b> ) 

COMPUTER CAN' NOT FIND SI ITIC IENT 
MEMORY 

DISK READ OR WRITE FAILED 
RESTART SYSTEM 

COMPUTER CANNOT RFADTFS'I 
FILE FROM THI DISK 

COMPl IT R t \NN()1 R| \[) Mi S--.Mil 
MIT I ROM THI DISK 

COMPl TEE NOl Rl NN1NG CORRICTn 

Individual Test 1 (Memon - X(ISS) Mevsaj-es) 

ERROR OPTION MEMORY' BOARD NCI 
PRESENT, M 1-1 P SHOWN IT PRIM VI 



Trv another svsiem diskette. 



Check memors board connection 



ERROR OPTION \H MORY BOARD PRESl VI Check memor\ board connection 

SM-I P MMWs |: \« ,1 PRi S; \ i 



ERROR SETT P 1 OR Ml MORY Sl/1 
IS NOT CORRI .(. 1 

EAILl RE M \IN BOARD IN\ MID SI T-l P 
DATA FOR OPTION \l MEMORY 

F.AILCRE MAIN BOARD MEMORY STORES 

DM \ IN; OKKI CO 

FAILURE MEMORY OPTION BOARD 
MEMORY STORES DATA INCORRECTLY 



Check memor\ board connection 



Retr\ test If error persists, 
replace system modulo 

Rclrs test If error per>M>. 
replace s>stem module 

Check connection Retr\ test If error 
persists, replace memory option. 



FAILURE MEMORY OPTION BOARD PARITY Check connection. Retry test If error 
DETECTION DOFS NOT WORK 



FAILURE OPTION MEMORY. MEMORY 
SIZE IS INCORRECT 

FAILURE OPTION MEMORY: MEMORY 

SIGNAL IS 1NCORRFCT 

SYSTEM ERROR SYSTEM CANNOT FIND 

SI i l K il V! Ml MOk'i 



persists, replace memory option. 

See Rainbo*'"* Memory Test Procedure 

Replace memory board 



Tr\ another diskette If error perM fi- 
replace system module 
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Table B-2 Diskette-Based Diagnostic Error Messages (Com) 



Error Message 



Corrective Action 



SYSTEM ERROR: SYSTEM CLOCK DOES 
NOT WORK 

TEST CANNOT CONTINUE - PLEASE 
RESTART SYSTEM 

Individual Test 2 (Memon - 8088/Z80) Messages 

FA1LLRL MAIN BOARD MEMORY STORES 
DATA INCORRECTLY 

SYSTFM ERROR SYSTEM CANNOT FIND 
St FT Id EM Ml MORO 

SYSTbM FRROR Ti Si PKOOR \M DOES 
NOT El NCTION (.OR RECTI Y 

Individual Tesl 3 (Video Controller! Messages 

r All l Ri MAIN BOARD \ IDF.O ERROR- 
LOOPBALK CHICR ^ INCORRECT 

FAIL I RI MAIN BO\RD MDEO ERROR- 
\ERT1CM RETRACT RATI 

Individual lest 4 (Disk S%stem) Messages 

FA1LLRL DRDI X DISKETTE WRITE 
PROTECT! D 

f AlLIRL [OR IN t \ DRDI NOT READY 



FAILLRE DRDL X (lolloped b> i 
INDEX PLLSE 
MOTOR SPEED 
MCLTETRACR TIMING 
READ SECTOR 
RESTORE 
SEEK i with verOi 
STEP 
STEP-IN 
STEP-OCT 
WRITE SECTOR 

FAILLRE MMN BOARD ILL EG AL INTER- 
RLPT TO Zv: 



Trs another diskette If error persists. 
replace system module. 

Press <Set-Ep>. then <Ctrl> <Set-Ep: 



Retr> test. If error persists. 
replace system module 

Tr\ another diskette. If error 
persists, replace system module 

Tr> another diskette. If error 
persist*, replace s\stem module 



Retr> test If error persists, 
replace system module. 

Retry test. If error persists.. 
replace system module 



Remove write-proiect tab on diskette. 
Tr\ again 

Check connector between drive and board 
Close door or insert diskette correctly 
Replace diskette drive. 

Try another diskette 

Check connector between board and drive 

If error persists, replace drive 



Repeal tests If error persists, 
replace system module. 
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Tabic B-2 Diskette-Based Diagnostic Error Messages (Cont) 



Error Message 



FAILLRE MAIN BOARD Z80 RESPONSE 
FAILLRF 

FAILURE RX50 CONTROLLER BOARD 

(I'ulioXHCd bA ') 

FORCED LOST DATA ircadi 

FORCED LOST DATA iwruo 

FORCED RECORD NOT FOL ND « read i 

FORCED RECORD NOT FOL ND fume) 

FORCED SET K 

HEM) LOAD TIMING 

INTERN M REGIS! LP 

I OOE b\( k Ri \D 

MOTOR Mil 1 Ol I 

NO TR \C K GR1.MI R THAN A} SICNM. 

R[ STORl 

SI I k iw;:i- n,' \eriC ' 

W RITi SI CI OR 

S^-S1I M ERROR INSITIKIFNT MEMORi 
FOR DIAGNOSTIC 

2S0 Dl AGNOSTIC FILE NOT FOL AD 

Individual lest S (Memor> - ZK(» Messages 

FAIL I RI M\IN BOARD (iGOued b\ ) 
7m> C ANNOT COPY DATA TO SHARED 

o- v. - • . \n nl ii-o 

/si' C ANNOT RESTORE DATA TO 7.80 
PR1\ \TT MEMORY - TEST CANNOT 
CONT. NLA , PEl ASF Ri START SYSTEM 

Z8U DID NOT EXECUTE THE TEST 
CORRECTLY 

ZfcO F AILED TO COMPLETE MEMORY 

TEST 

ZSO FAILED TO START MEMORY 

ZSO PRO ATF MEMORY DOES NOT 
STORE D\T\ CORRKTTO 



Corrective Action 



Repeat testv If error persists, 
replace system module 

Reseat the controller board and rem tests. 
If error persists, replace controller 



Tr\ another diaenov.ic diske'i 



Tr\ another diaenostic diskette 



Retr> test If error perM-o 
replace system module 
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Table B-2 Diskette-Based Diagnostic Error Messages (Cont) 



Error Message 



Corrective Action 



SYSTEM ERROR: CANNOT LOAD Z80 TEST 
PROGRAM FROM THE DISKETTE 

SYSTEM ERROR: TEST DOES NOT 
FUNCTION CORRECTLY 

Individual Test 9 (Keyboard) Messages 

SYSTEM ERROR KEY PROCESSING 
INCONSISTENCY 

Individual lest 10 (Memon - Setup) Messages 

FAILURE: MAIN BOARD CANNOT COPY 
SET-UP MEMORY 

FAILURE MMN BOARD SET-UP MEMORY 
DOES NOT STORE D-\T \ CORRECTLA 

Individual Test 11 (Comm/ Printer Ext Loopback) 
FAILURE MMN BOARD COMM 



Individual Test 12 (S\stem Interaction) Messages 
FAILURE DISKETTE WRITE PROTECTED 
FAILURE DRIVE B WRITE ERROR 

FAILURE- MMN BOARD (followed by) 
COMM CHANNEL (A) ERROR 
DISK WRITE ERROR 
I/O ERROR 
PRINTER/KEYBOARD PORT ERROR 

SYSTEM ERROR 
Z80 DIAGNOSTIC FILE NOT FOUND 



Try another diskette. If error persists, 
replace system module 

Try another diskette If error persist*, 
replace system module. 



Try another diskette. If error persists 
replace system module. 



Replace system module. 



Replace system module 



Messages 



Make sure loopback plug is properly seated 
If error persists, replace system module 



Remove write-protect tab 

Retry test. If error persists, 
replace system module 

Retr> test If error persists, 
replace system module 



Try another diagnostic diskette 
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APPENDIX C 
GLOSSARY OF TERMS AND ABBREVIATIONS 



A 

Access Time 
Address 

Alphanumeric 
Character 

Architecture 

ASCII 
ASCI! (ode 

Assembh 



Asynchronous 
Attribute 
Attribute RAM 
Auto-Answerback 

Auto-Screen Blank 



The lime interval between the request to stce (or retrieve ) data 

and the actual start of the storage *or retne\a!l proce^ 

A number, label or name that indicates the location o' cat*: r 
me mors 

A character generated b> a standard kt.b.urd laipL.tvt;.. 
numeric, s\mbi»l. or control character » 

The basic building bloek> of a hardware or software >>>teiv. 

American Standard Code fur information Interchange 

\ code consisting of " binar> digits to represent I> dillcrcr 
character (letters, numbers, svmbok carnage return, lab. cu ) 

A hardware item consisting of two or more subassemblies such a^ 

the power and fan assemblies, In software, the process ol con- 
verting a program written in assembh language into a binar> 

coded program that is capable of being executed 

Pertaining to a communication* method in which the data ha- i:> 

own synchronizing information in start and stop bit* 

A characteristic assigned to a character or a word, such as boid^ 
face, underlining, or blinking. 

A memory bank (4k bytes of Random Access Memor> » fyr 
storing the attributes of each character in screen memors . 

A feature in the Rainbow 100 computer that allows it to send its 
answerback message to a host computer when communications 

are established between computers. 

A feature in the Rainbow 100 computer that turns off the display 
on the screen after 30 minutes leaving onl> a "phantom" blinking 
cursor, 



Auto-Wrap 

Auto-XON/XOFF 

Auxiliary Memory 



A feature in the Rainbow 100 computer that prevents characters 
from printing over the last character on a line; instead, they 
continue printing on the next line. 

A feature in the Rainbow 100 computer that automatical!) syn- 
chronizes it to a host computer so as not to lose data, 

A device used for storing information from the computer, such as 
disks, tapes, drums, etc, (Also called secondar> storage.) 



B 

Baud Rate 

Binar\ 

Bit 
Bootstrap 

Break 



Buffer 



Bus 



Byte 



The rate at which data is received or transmitted in bits 'second 
for serial transmissions, and bytes/second for parallel 

transmissions 

Two-\alued arithmetic or logic, using values 1 and ( ! All comput- 
er programs use the binary form 

A binar) digit whose value is either a zero or a one The smallest 
unit of data in a computer. 

A program that is used to load the operating system The program 
requires nothing more than the application of power and proper 
insertion of the operating system disk into the disk drne, 

1 ) To open 2) A signal lo stop transmission. 3) A space (0) on the 
transmit data line of transmission is enabled 4> The key used to 
generate such a signal 

A storage area meant to temporarily hold data being transferred 
between two devices, 

A circuit or group of circuits that provide a communication path 
between two or more devices, such as between a central processor. 
memory, and peripherals. 

A group of binary digits that are used to represent a unit of 
information, such as a letter of the alphabet, a numeral, a symbol 
etc. In the Rainbow computer, a byte consists of eight binary 
digil> <b:tvi 



c 

CCiTT 
Channel 



Comite Consultatif International Telegraphique el Telephoniquo 
(International Telegraph and Telephone Consultive Committee), 

which sets international communications standards, 

A path for electrical transmission between two point>. 



CO 



Character 
Character Generator 

Character Set 



Checksum 
Chip 

Command 

Communications 

Controller 

Component 
Contention 

Control (Ctrl) 
Control Character 

Control Function 

Controller 

CP/M-86 

CRT 
Cursor 



A letter, a digit, a symbol, or an operation (such a^ a spu.v, 

carnage return, tab, etc.) that is recognized b> the computer 

An electronic circuit, in conjunction with other circuit, thai 

causes a letter, numeral, or symbol to be displayed or, ;. nee-- 
monitor when an 8-bit code is received b> it 

A group of characters, each of which is recognized b> the coi:^ 
puter in the form of 8 binary digits. The Rainbo* compute 

character set consists of up to 255 characters that include toreigo 
characters and symbols. 

A value representing the total or sum of all byte- in a pr- r 
The checksum is used to verifv that the enure progMiv )o ^ •. . . 

loaded, 

\ thin slice of silicon or germanium, com nmse cc.r »' < - 
a .,, v 1 i- Kll is npicalh wired or plugged !■•;•■ s p- "■ — - — ■•' 

board 

An induction to a computer program, entered b\ t\pne -"" th. 

keyboard 

Circuits used to interface the computer wmn another eomrm." 



A functional part of a system, subsystem, module, eu 

A conflict between the two processors in the Rambov. \\r , : 
puter over a signal's availability 

The ke\ used to start a control function 

A nondisplayable character, such as return space, non/^o,* \-y 
etc 

An action that affects the processing, transmission,, or interpv... 

tion of data 

Circuits used to control the transfer of address, data, and com-. 
signals between a computer and a peripheral device 

An operating system used with the Rainbow 100 computer de 
oped b> Digital Research Inc. 

Cathode ra> tube. Displays video information Converts cicc.r., 
signals to light. 

The blinking marker on the screen that indicates where the ne" 

character typed will be placed, 



Cxclk Redundancy 
Check (CR( I 



An error detection scheme in which a check character is generat- 
ed b\ taking the remainder after dividing all the serialized bits in 
a block of data bv a predetermined binarx number, This remain- 
der is then appended to the transmuted data and recalculated and 
compared at the receiving point to verify data accuracy 



D 

Data 

Drfaulf 
Delinuu 



1 Maj'Miisjk Program 
Direct \kmor\ Acci** 



Distill 



Ufna'; 



•\ genera! term for information (numbers, letters,, and s\mbo)s! 
stored, lor example, on a diskette 

The \aluc of a selection assumed bx the computer when a specific 

\aiue in noi supplied b> the user 

A character that terminates a character string or menage, or 
separate- i: from the surrounding text 

A pr-'ev.ir t ho. t detects and isolates ma!! unction 

■\ method o! transferring block* of data direct!) between t 

1V r;paara' deu^e and sxstem memor> without the need o! 
niivropu-cc^ u inicnention Tho method significant^ increase^ 
the data tranter rate, hence s\siem efheiencx. 

\ ;!,.;. uf\uL:o flexible, plastic planer < similar to a -15-rpm pho- 

,,, jr _.- u^.'-d'' i h o t iv uved for storing mlormation \ormalk. 

: i " kl ^.\a o housed in a. square-shaped co\er with cutout to 

a! ■• p.- heme used \uthout reimmng n from it* vo\er i Vv 

k r .''a :* .•.» .: fh 'HP'* di^k ) 



The current j^ir^c area ol the screen — thai tv the are/, inside the 

^m::i;o„ rcei^r, or the enure screen, depending on the origin 



Dai 

I >uitl-I>Kkfin Dnu 

Dual Processor 
Dynamic R \M 



\A.^\»:\ 



:ble un;l o! information an the screen 



So>raee de^- ;u' that iisev a single motor 10 spin no- diskettes (1i ,,r 

nuancocalo recording or reading information) 

The uvc ol i\ko processors <the 7M)\ and the SOKM to execute h- 
and lo-bit inductions, respective!) 

Simultaneous. nu<-^a\. independent transmissions in both dircv.- 
iK'Pv. aKu called full duplex 

\1cmor\ devieev that u>e the presence or absence o! a ca pa cmo v 
charee to store a \aiue The charge must be reireshvC 
penodica.ll> 



( .. 



E 

EIA 

Emulation 
Escape (ESC) 
Escape Sequence 



Extended 
Communications 



1) Electronic Industry Association. 2001 E>e Street N W- 
Washington. DC. 20006. 2) A communications standard set b> 
the EIA. 3) A signal that conforms to EIA standards 

A Rainbow 100 computer feature that enables control functions 
Similar to those of the VT52 DECscope or those that agree *ith 
current ANSI standards. 

A control character (ASCII 033 8 ) that provides supplemental 
characters or code extensions. ESC introduces a control or escape 
sequence. 

A series of characters, the first of which is the Escape character, 
that instruct the computer to perform a specific operation fur 
example, the three characters ESC. C. and B. instruct the com- 
puter to consider the characters foliovMro a^ belonging to the 
British character set. 

A Rainbow 100 computer option which provide* an addition.! 
genera! purpose port and a special high speed por. 



F 

FCC 
FDXA 

FDXB 

FDXC 

Firmware 

Flopp> Disk 
Formatted diskette 

Function Ke\s 



Federal Communications Commission 

A full-duplex communications protocol that does not use modem 
control signals 

A full-duplex communications protocol thai uses modem contro* 

signais 

A full-duplex communications protocol that uses modem conirol 
signals on a half-duplex modem; requires a special cable. 

A program of instructions that is m read-onh memorj (ROM) so 
it will not be changed. The Rainbow 100 computer's firmware 
includes a selftest program that runs when the computer is turned 
on and displays the Main System Menu 

A diskette. 

A diskette that has its data track pattern a!read> recorded on h> 
surface. The Rainbow 100 computer must use formatted 
diskette^ 

Keyboard ke\s that, instead of representing a character, issue a 
command to "the computer to perform a specific operation such ^ 
entering a Set-Up mode, displaying helplu! intormauon. anc other 
functions assigned to these keys b> the software s>stem 
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H 

Hardware 

Hertz (Hz) 

Hex 

Host Processor 



The physical elements thai comprise a computer system; mechani- 
cal, electrical, or electronic devices, 

A unit of frequency equal to one cycle per second, 
Hex.ide^ma: number \wem 

A computer system containing an operating system thai other 
computing systems can use by being electrical!) connected to it. 



Index 



Instructions 



Integrated Circuit 
(ID 

Interface 



interlace 



Interrupt 



1 ) To move the cursor down to the same character position on the 
nc\: line 2i The .small hole in the diskette thai marks the begin- 
ning of the recorded tracks 

A repertoire oi commands to the computer that follow a specific 
formal The repertoire of commands \> usual!) referred to as the 
instruction set 

A solid-state microcircuil consisting of interconnected active and 
passive semiconductor devices diffused into a single silicon chip 

Circuits thai allov* two or more components, units, subsystems, or 
s\ stems to interact with each other. 

A kind of video display where the information from two fields is 

disponed b) offsetting the \ ertical position of one field slightly 
from the other so the scans of one field appear between the scans 
of the other. 

A reque>t to the processor 10 change the flou of instruction 
execution b> executing another set of instructions 



K 

Keyboard 
Kevclick 



A single button on the keyboard that, when pressed, sends a letter, 
number, symbol or function code to the keyboard's electronic 
circuitry. 

The typing device thai causes characters and commands to be 
generated when its kevs are pressed, 

An audible sound made by the tone generator inside the keyboard 
when a key is pressed, In the Rainbow 100 computer the kevclick 
volume is adjustable in Sei-Lp. 
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Large Scale 
Integration (LSI) 



LED 

Line Attribute 

Load 



High densin tntcgraicd circuits for complex logic functions LSI 
circuits can "range up u> several thousand transistors on a one-tenth 

of an inch silicon chip. 

A light emitting diode that illuminates when current passes 
through it. 

An attribute that affects an entire line of characters displayed on 
the screen, such as double-width and double-height characters 

To insert a diskette into the diskette drive and close its door 



M 

Mark Stale 
Matrix 
Memor) Map 

Menu 
Microprocessor 

Modem 
Module 

Monitor 

Monochromatic 

MPSC 



The presence of a signal or logical 1 condition, or, the commu- - 
cations line 

Ar arrangement thai allows addressing o' man} indmdua! poim> 

ujth fe* address lines. Used in the keyboard switch arra> 

A listing of addresses or symbolic representation of addresse^ 
that define the boundaries of the memon addres, space occupic" 
b> a program or series of programs. 

A list of services or functions displayed on the screen from which 
you select one for the computer to do. 

The part of a microcomputer that contains the circuit for fetch- 
ing decoding, and executing programmed instructions and main- 
taining the status of results as the program is executed 

Short term for a device that MOdulate> and DEModulate- .: 
signal for use in transmitting and receiving data over lelepnon*. 
line > 

Usually refers to a plug-in electronic circuit board, such as the 
RXSOcontroller module, the extended communications module, 

etc, 

1) The device that contains the video screen, 2) The video screen 
itself. 

Having only one color 

Multiprotocol Serial Controller. Provides three basic program- 
mable protocols; asynchronous (start/stop), byte synchronous 
(monosvne/btsync), and bit synchronous (HDLC and SDLC) 
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MS-DOS 
Multiplexer (MUX) 



A disk operating system developed by Microsoft Corporation. 

A circuit that allows selecting one of several input signals as the 
output signal. 



N 

Ne%* Line Mode 



Nonvolatile 
Memor\ (NVM> 



Nonvolatile F 1 

Null Modem ( abli 



A feature in the Rainbou 100 computer that *hen in effect, 
causes the cursor to move to the beginning of the next line uhcr. 
the Return ke> is pressed, 



A type of memory the contents of which can be changed Th, 
data, however, is not lost when the computer po^er is turned of! 

S^me a> nonvolatile menor\ 

A cable used to connect t*o RS-2?2 deuce- *hen a modem ^ r, 
needed The transmit and receive hne> arc re\crsed at the eaD, 
connectors 



o 

On-Line 
Auxiliary Memor> 

Operating System 



Overrun Error 



•\ memo:-\ storage device that is electrical!) connected and imme 
dutch available to the computer 

A siructured set of software routines uhose function i> to contro 
the execution sequence of programs run on a compute supc\.^ 
the input output activity of these programs, and support in. 
development of ne^ programs through such function- a- assen- 

b!>. compilation, editing, and debugging 

Occurs in the PLS^RT if the microproce»c die no: reaJ i 

character before the next one armed 



P 

Parallel 
Ptrit) 

Peripheral Dei ice 



A data path where all bits travel simultaneously on separate *irc* 

!) A method of checking for correct data that involves counting 
the 1 bits in each character's data pattern, and then making trx 
sum either even or odd 2} The choice in Set-Up for the method of 
checking parity, whether even, odd, mark, space, or no parity . 

An active device of a computer system, such as a diskette dn\c. 
kevboard. monitor, or a printer that extend;, the system's capacity 
i- functional--'^ 



o 



Phase Locked Loop 
(PLL) 

Polling 



Priority 



Program 



Protocol 



PL'SART 



A circuit used lo separate and synchronize the data and clocks 
from the raw read data received from the diskette drive. 

A process in which a number of peripheral devices, remote sta- 
tions, or modes in a computer network are interrogated one at a 
time to determine if service is required. 

The sequence in which various entries and tasks are processed or 
peripheral devices serviced. Priorities are based on analyses of 
codes associated with an entry or task, or the positional assign- 
ment of a peripheral device. 

A complete sequence of computer instructions necessarv to solve 

a specific problem, perform a specific action, or respond to exter- 
na) stimuli in a prescribed manner. As a verb it means to develop 
a program. 

The format the computer uses iv transmit a*id receive communi- 
cations signals. 

Programmable bniver>al Synchronous/ As\nchronou> Receiver 

Transmitter. Receives parallel data from the microprocessor and 

converts it to serial data, which it transmits to the kexboafd^ 
Receive* serial data from the keyboard and converts w \o parallel 

data, which it transmits to the microprocessor. 



R 



Random Access 



Random Access Memor> 
(RAM) 



Accessing or storing information simpl> b> using it* location 
(address).' Any random location can be read or written into in the 
same amount of time as any other location 

A computer's mam memorx to which data is written and from 

which data is read. This memor\ can be expanded in the Rainbow 
100 computer b\ adding the memory extension option 



Raster 



Read-Onl\ Memorj 

(ROM) 



Refresh 



On a CRT screen, the effect of continuous vertical and horizontal 
deflections of the electron beam covering the full height and width 
of the screen. If the beam is turned off. the raster is not visible. 

Part of the computer's mam memory that permanently stores- 
data that cannot be altered, even when the computer is turned off. 
This memor\ contains the instructions for the po^er-up and reset 

sequences, the selftesL and the program that interprets the ke\- 
board's ke\s. 

1 1 The process of repeated!) rewriting the screen with data so it 
appears to be constant!) lit. 2) Periodica!!)' accessing d\nanv.v. 
memor\ so it will not lose its data, 



CM 



Reverse Screen 

Reverse Video 

Rollover 

RS-232-C 

RS-423 



A screen attribute. V* nen the reverse screen attribute is selected, 
the entire screen is rendered as black characters on a white 
background. 

A character attribute. Characters are seen as dark areas in fields 
of light 

Ability to accept more than one key pressed at the same time, 

Ei A standard for communications equipment. Off or mark signals 
can be -3 V to -25 V; on or space signals can be -f 3 V to +25 V. 

E1A standard for digital interface circuits. Signals for a binary 1 
state can be -4 V to -6 V; signals for a binary state can be -- 
V to -6 V. 



Screen Attribute 
Screen Memory 

Screen Width 

Scrolling 

SCS Sequence 

Sector 

Serial Transmission 

Set-Up 

Shared Memory 
Smooth Scroll 



Applies to the entire display area: reverse screen, smooth 

scrolling, 

A memory bank (4K bytes of Random Access Memory) fo- 
storing the characters to be displayed on the screen, Same as 
screen RAM. 

1) The maximum number of characters that can be displayed 
across the screen on one line 2) The setting in Set-Up that allows 
\,-.., ;■ seiec: M') o r i 32 column 

The movement of the lines of characters on a video monitor in a 
direction toward the top or bottom of the screen, in the same 
manner as in the old days when a proclamation v*as read from a 
scroll 

A Select Character Set sequence is a series of characters begin- 
ning with the Escape character that instructs the computer to 
consider the characters that follow as belonging to the character 
set designated by the sequence, (See also Escape sequence,) 

One-tenth of a track on a diskette; it holds 512 data characters,, 

A method of transferring data in which the bits of the characters 
are sent sequentially on a single path. 

A mode of the computer that is entered by pressing the Set-Up 
key, which allows you to change such features as the screen width, 
tab stops, margins, printer/communications baud rates, etc. 

The part of memory that is accessible by both processor 

Scrolling in which the data on the screen moves only one scan per 
frame, 
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Software 

Space 

Split Screen 

Start Bit 

Static RAM 

Stop Bit(s) 

Synchronization 
Synchronous 



Svstem 



The computer programs that are necessary 10 do useful work with 
the computer. Software is generally meant 10 include the operat- 
ing system 

The absence of a signal on the communications line; a logical 
condition. 

Display operation where one part of the screen can scroll while 
another part remains stationary. 

The first bit in a serial asynchronous byte transmission, always a 
space. 

Memory devices that do not require periodic refresh cycles, unlike 
dynamic RAMs. 

One or two pulses at the end of a character's data pattern thai 
signaits) the end of that pattern. 

! ) Operation in exact coincidence in time or rate 2) Timing 

A method of transferring serial binary data between computer 
s\ stems or between a computer system and a peripheral device. 

binary data is transmitted at a fixed rate, \Mth the transmitter and 
receiver sxnchronized, Synchronization characters are located at 
the beginning of each message or block of data to synchronize the 
flo^ 

A combination of hardware and software that performs specific 
processing operations 



T 

Terminal Mode 
Track 



1) An operational mode in the Rainbow 100 computer that allow* 

it to act like a terminal such as a VTI02 video terminal 2) 
Selection T on the Mam System Menu. 

A path on a diskette that holds data. There are 80 tracks on each 
diskette. 



u 

Unit 



A major component of a system, such as the keyboard, the mom 
tor, etc, 



V 

Vector 



The address of the first instruction for an interrupt handling 
routine. 
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Vectored Interrupt 



Video Monitor 

Voltage Controlled 
Oscillator (VCO) 



An interrupt thai points to a location In memory where a routine 
is stored that is associated with the interrupt. 

A cathode ray tube (CRT) used for displaying information. 

An oscillator whose frequency output is varied by increasing or 
decreasing the amplitude of a dc voltage input 



W 

Wait State 



A condition in which a process is interrupted until completion of 
another process, after which the interrupted process is resumed 



XON/XOFF 



1) The control characters thai synchronize the Rainbow 100 com- 
puter to a host computer so thai data transmitted between them is 
not lost XON startb data transmission, XOFF stops it 2) The 
Sci-l'p feature that enables these characters automatical!). (See 
Auio-XON/XOFF.) 
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